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-CH 2 -tfdJ-NR 12 - (R^^Jc^^S^^C^eT^^l/S^ 
•T) K^^^fc^C^aT^U^^, 



C8 4) 
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3IA©11ifc*tf«<i)Any>aEP, (iOCj.eTMM, (iii)C 1 _ 6 7 
bT % ^ C 6 _ , 4 7 U (v)C 6 _ l4 TU -;i/^^r * (vi) 

C8 5) _LS3 Cl 0) , CIS), C2 4) [2 8) IBfcOflSG* fe U 

10 <f4-C-Ott[*/ttt*CDyp|«9y^***-r*±IB C 1 ) i2«o^i^*i^-r^o 

Hltt/ 4 1 ©flS-&«& C ± %M I N 6 jfc £> OD-f U >^»<E3iT^ffl 

ftp^fcife&ftji^o $t$4<DC o n c e n t r a t i on«^jDb^WJ4 
15 Hb<&*CD*5E UM) ftjKf. **, P<0. 01 (Student' s 
t t e s t ) o 

•«^*flfl» (0. 5% ^^WD-XS#S) ft, OKM&&4&«#» 

»j4 i©fls^*ift##) £^-r„ «uwitt«ft^o^K <#) ft^-r. 

20 t±jftLtttt£M (ng/dl) ft^To li6ET?, ttttW«±*tfMBgft. 
St. 

^3^, i&tmt&Wjv h^-rs'f >^u>»»fpffiftw^fcis*ft 
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5 

10 m^n*tbX). ft#eatett±CLfc^<» (i' ) . ^* (i) > (i 
- 1 ) , it^m ( 1 - 2 ) , ft^* ( 1 - 2 a) » it&m (1-3) , ih&m 

(1-4) , (I-4A) , (la) „ ik-&#J (lb), \\&m 

(id , (ii a) , it&m dib) , Q&m (in) * -ft^* (iv) > 
it^rn (iva) , dvb) , K&m (A) , it&m cb) , 

15 (O , (D) -e&£ 0 ffr&tt ( 1 - 1) , 4b £-$3 (1-2) , fb£-^ 

(I -2 A) , te^tt (1-3) , {bl^#7 (1-4) , fc&m ( I — 4 A) » 

JWSFfjfe&Witl* 1X&2S, l&^64M<D^DM : ?£#tr5&V>U l 
41 (m§!> 2^X«3^) , jf*L<(i5^Ll01, <£ t)£?H; L < « 
25 5 *fca6M03?S«ta[*SR**ffl^6n-5. ±|E r5fcV>l,14Jl (#?£U< 

^tf-y-;u> [b] ft7i>, [b] ^^>, ^> x-ray 
v /— ;k ^>X^-^pity-;K ^>^7y-;p, ^>x-fV5 : 7y- ;k ^- 
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7h [2, 3-b] ft7iX 7^>, tfD-Jk -f5^/-Jk tf^ 4 /- 

;k tfUv>>, \z?v>, eu^i^, tfu^x -f>F-;k -fiM>F 
y>, y&7&>* t7fj^x ^r/^u-u>, *j~vv>, 

10 «*fc£, f^7iX [b] ft7i>, [b] 7 

1>XttW—)V* ^>l/^7 N /-;k ^>^V?7V-;K ^7 

b [2, 3-b] ft7i>, <>H— ;k #;knv*-;k 5-7 x S— 

15 tcu^mmm. w. ^>^f>mm) ti^UTM^n^s&Mv^tis. 

20 *^>S«cHll/5Sltl/m (1) *ft>ftttlHb5 5 5 

fi©^Stg> (2) ^k^v^*, (3) 7Jk*>lE^ (4) C x - 4 7 

;^;HT ; Eyti$nT^Tfe ( fc^7;;i/77 : E-fM, (5) 
(6) c 1 _ 4 t;^;p^ ($1, *9\>k x^;k yotfjk :?^;k -ivtt 

;k tert- -JZ-JVfSi E) T^y B^^tlT^Tfe «fcV^;Wt^-f (7) 

25 c t;^;^;!'*^;^^*^/^^ M (flu 

□ ^^>7;^>i7^HS (-nhso 2 cf 3 ) ^ffl^sns. 
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II I II T 

O^^NH S W NH N x ^ N v _.SO 



Y . Y 

o o 



O o 



=i — r° =1 — r° — ir- N L H — 1° 

S NH NH NH N A- c O NH 

Y T ° s * T 
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H— ? ~1 f —¥-<}" 



"N O » HO "y" Sfctt N 

H OH 

O NH S NH » J 

Y % Y 

o o 



NH 



N. ,N 



NH 



fl 7 
N v ,N 
N' 

10 fc£<|& 0' ) , (I) *«ktX (I a) fc£lAT, iPliii«$tLT^T 

[b] f*7i>, ^>V [b] 7 ^>X3-^tJ-iA-;K 1>*S9-7*S 
-JV, ^>X-TV^TV/-JK t7b [2, 3-b] 7^>, -f 
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<r ) , (i) (iv) tefcwr, mq«> 




5 ^fcB-Y-COOHMlC$SCfii^lT^Tt)j;^Si^t. 
[b] [b] 7^>, ;U s%>V?-TV 

^>x-r v^ti/-;k t7b [2, 3-b] ^^-7ai>. 7^>. < 




15 U>5?3r3r^ (#)> ^U>^^, ^Vy^^m) ;-hn;y7 
.(Cj.,) T;WI/;«m^tlT^T%«fcVM« (C 2 _ a ) T;Vdr-j)/;«m 

snTv^Tt>j;vifi» (c 2 _ 6 ) 7)v*~)V', w&znx^x-b&^c^^ 

20 ; ;*;i^:/h ; BtfeanTHTfeiHglR (C x _ 6 ) TJP^J^t ; 

^Tfei^Cs-.^^OTJl/^Jl/-*;!/^— (ft® (C x _ 6 ) 7)\>*)VX)V 

25 sjpt^/ ; m&-&nx^x%&^&m cc 1 _ 6 ) t;^ji/-*;v^-;wt5 
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Tfe«fcV*<K» (C x _ 6 ) T;W^r;i/7,;V*Zi;P7^/ ;it$tlT^Tt><fcV^ 

^c 6 _ 14 7U g&^ftx ^x v» c 7 _ , 8 7 yjv^rjv- 

fej;viC 6 _ 14 TU-;^;p^~;K M&£nTv>Tfc<£^c 6 _ 14 7U — 
s nx ^ t «k ^mmmmm-t* nx v>t % <t c a _ x 4 7 u - 

C 6 _ 14 7U-^-C 2 „ 6 7;V^;V ; «ft$nTV>Tfc,fcV>*3*g*£ ; 
25 5) dtJi^en*. SIP te±IBl/ tt^Rltl^K^ 1 fcU h 5 

fiHSAS© rxx^;Wk^nTv^T 5 bJ:Vi*;i/^^^;vSj turn ^ 



- WO 2004/041266 



WO 2004/041266 PCT/JP2003/014139 ' 

29 

C 6 . 14 7U-my-*M^V («, 7z;^^JV»i) , C 7 _ 
iiSAf© r«££ftTV>T'b < J: Steffi (C^j) 7)V*M <d r&ffi. 

(Cj_ 6 ) T)V*)V\ tu-ok mfcC^JK x^;k ^ntr;K -ry:/P 
t?;k -fV^K sec-^;K tert-^;K <y^> 

10 am^AiND ram^nT^T%>j:^« (c 2 _ 6 ) r;i/d-njvj <o mm. 
(c 2 _ 6 ) yji^~;ki turn 0y*.«tr;uK ^d^-jk ^fv^n^ 
;k 2-^t->-i — r;K 4-^>^>- i — r;k 5 i — r 

b^Sa^o rti^nT^Tfei^tSR <c 2 _ 6 ) y;i/*-;i/j © r®$* 
is (c 2 _ 6 ) T)i*r-)\s] tim wa«2-^>-i — r;k 4-^>^ 
>-i — r;i/> 5-^^>-i — ovfzz&m^bnzo 
w®l^am<d m^nx^x%^>i&m. (c^e) y^n^xi <d mm. 

-fVyn^y, ^h^r>> -fy^V^X sec-^h^X 

20 ^^m^Mv^ns. 

jk (c x _ 6 ) tbm mfc^^;^^ iwt, yp 

25 ««ISAP© r«£$;ftTl>T'fcJ:WK« (C^e) T^^-*;P#=. 
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tilAio rtftsnTViTt>*V5fift (c,_ 6 ) 7;m^>-;&;M*x 
;i/T^yj © r^s (c,.,) 7^3*s/-*;^-^rsyj turn m 

#x;nr5 y, yv^x M-;i/75 / & v> e> . 

tf^J © r«» (C 1 _ 6 ) TJWV-^JVtfXJl/^v'J tLTtt, fflfcHC 

<d mm. (Ci_ a ) T;U3*^-A;p#n;i/^-^r$/j tutu #1 

m&MAme> rflHft$tiT^Tfe«k^q&y-^giR <Cx_ 6 ) 
/t^-OM-^j © r^/-- (a» (d_ 6 ) 7)]/*r)V-ti)\>n=^( 
turn w^wr^^jw^jwt^-f x^;v*jwt^-f;i/*^5/&2 

20 j&*JBV*&ft<&. 
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(iAoy>If 7y*JS^ J»IC^> lUftHC^ a^JWSH 1 ) ; 

kFn^x 7^/> ADy>^$nTViTfej:viM (c^) rm- 

io 6 ) y;i/3^>-;*jji/#xjK &jR (c,. e ) TJ^JW^^ <£J8£ (c,. 8 ) 
-i&m. (c,. 6 ) 7)V^-)V~ti)vn^)V> (c x _ 6 ) 

15 WtrfcilO ; ^/-XU^-i&m. (C,. e ) 7^1/75 7 ; 

t><fcvMSig£ (c x _ 6 ) 7;m4 t 5<' ; flffiR (c^s) r^n*^- #>«x;p ; 

feffi. (ClJ 7Wft;tt <C X _ 6 ) 7)V*r)l'Zs)l>7>(~)l>;miL 

20 ^>jv ; suwi^-f^ ; ^sj-ajwt*^ ;v ; -« (c 7;wi/- 
(c x _ 6 ) x;wi'-#;wt ; e-f J!/ ^^www^-Ok v?x^;i/# 

- s^viUTjitt***^/^^ ;u cak 2-fc!U> ? ;^;w^<;i/, 3-tf 
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mm&Amo rf^$tiTVixfcj;ViC 3 . 8 >'^P7;W-^M^i/j 
© rc 3 _ 8 ->^aT;i/^;p-*;i/^;i/j t Ltii mx^^u^u^^ts 

"5> jSfc£tl£ 1 X» 2t, 1 b 4 faflD'V? □ jR^fc-^tt 5 h7 m 

1 — f t?ou> ? >- i — t^fj^^uEffim^^ti 

ttliAt© r«ft3fnTV>Tt)i^c 6 _ H yy-^*'>j © rc 6 _ l4 

2-^7^;i/^^fc£jWB^sn<5. 
itSAS<7) rMm$nx^T ! bcfcViC 7 _ 16 T^;w^*>'j cd rc 7 _ 
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u*-;i^3-j turn «^L«7x=m, 1 -^^hp^ 2-^-7^ 
5 filAp© rfft$nT^tfeiiiC 7 . 16 7 7;i/^tj © rc 7 _ 16 

rc 6 . 14 7'J-;P-AM^J iltll ^>\AOk 1-^-7 

rc 7 _ 16 7^;v*;v-#^fc;ki tbx«, mxu, y x-;V7-fe^;k 

wm&AM<D rg^$tiTViTt><t^c 6 _ 14 ru-;i/-^;i/#n;i/T^ 
is yj © rc 6 _ 14 TU-;i/-^;u#n;vT^yj tutu 0ij*j3r, ^>y-r 

»^«Apc7) r-a^$tiT^T ! &J:ViC 6 _ 14 7'U-;i/-*;^n;i/^ 

20 iiSAS© r«jj|$nTViT'b«fcv^y-x«^-c 6 _ 14 7U— 
)VA^ )^^yi (D r^/-xa> 7 -c 6 _ 14 7 1 J-;v-^;wt ; E-f;^^ 

filAto r«m^nxviT i bJ;ViC 6 _ 14 7U->)i/x;i/*-;H © rc 6 
25 _ 14 7 | j-;w^;i'^n;H tim 7i-KJi/fcji/, 

iiSA^o rgm$tiT^Tt)J;ViC 6 _ l4 7U-;v^;W7^-;i/j © 
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^ y & cava v> &n& 0 
m** *>j turn en***, ^muTO^fc^mm^ iKMcratfftatJK 

10 rc,_ 8 ->^D7jw-5tiMzji/7syj , r^i^^t^ii^, 

ttf5^^i7Mii*;i/^z;i/j , rc 6 _ 14 yu— , rc 7 _ 
16 77;i/+M*->j > rc B _ 14 ru-;i'5 t ^-j , rc 7 _ 16 T^;wi/^ 
• ^-j , rc 6 _ 14 TU-;k-^;i/^n;i/j , rc 7 _ 16 r^;^;i/-^;i/^n 
15 ;pj , rc 6 _ a4 TU-;i^-^;i/^n;i,T5yj , rc 6 _ 14 ru-;i/-*;^ 

r c 6 _ 14 7 u— ;ki , rc 6 _ 14 7U— ;px;p:7^r:;ki , rc 6 _ 

U 7'J 5. / j 43£tf r^^^^^^j 01* tin 

oy>BF? <«, :7*/*JlHK mmM^, ^HT, 3#3fcJSW ; fcFn* 

^ ; c 6 _ 14 ru-;i/ (ic 9 . 14 7U-;p«Aa^>ji^ kKo^>, 75 
a AD^MbsnT^Tfej;^ (c 1 _ 6 ) t;v=¥jk 
m (C,: a ) 7W75 7, ^y-x»^-c 6 _ X4 TU-;PT^y, c 3 _ 8 
25 >^pt;Mt;k <gjg* (c x _ 6 ) tvi^^s^ i&m (c x _ 6 ) 7;un*->-# 

<a#jI/#*v;k *;vn^-r;i/, ^^mr-OK ^y-f&m (c^g) 7 
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;Wl/-#;W^-OK (C^e) T)V*r)V-%)M*E'ffr* =E/~ 

c 3 . 8 ^D7;w, (Cl,) «® (c,.,) 

->-#;M*x;k {&m (c^e) t;w^^ (c x _ 6 ) 7)V*)VK)V 
mk (c,_ 6 ) 7;MMk*;i^x;k ±83L>fcx;^;wfc;2ftTv> 

io _ 6 ) (c^) r;w*jw-*jw«*>f ;k 

^ / - xte>? -c 6 . l4 7<J — ji> - # ;v A^-r if-eit^nx^T £ 

ty-Xtt^-M (C,. 6 ) 7W75/, ^-X^-C 6 . H 7U 
15 -^T^y, Ca.syi'pym (C x _ 6 ) 7;i^*~X {£M (Ci_ 

(c^e) t;v^;u-*;w\*^-< ;k s^-asr (c^e) y^^~% 
20 ;w\*^-f;w ; ey-x»i'-c 6 _ 14 7u-;i/-*;i/A* ; E-i';i/fj:<HT«m^n 

25 X«^-C 6 _ 14 T'J-;P75y, C 3 . 8 y^D7M;k tilR (C ; _ 6 ) 

n^s>, i&m. (c 1 _ 6 ) r;un^^>-^;^x;k (d.,) 7)V*)\,r 
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ij)vn^)v. ^s-i&m (c^) yjwi-tuvn^jw v-fcm. (c 
7$; ;^-^-c 6 _ 14 7'j-;i/7$/ ; c om^ ; -h 

5 fabfc*»$nWTt>«fcV5te» (C 1 -„) 7^3^ ;«« (C 1 _ 6 ) T;P 

^ «f Ji^^^iif ^ si«n^ i 2 1, i&v>b4M<z>'s^nm 
is j ?^tf^y-xtt> ? -5^^b7M^m*;i/n^;i/ (09, 2 -if yew 

iiSA^cD r©&£ftT^T%£V>C 6 _ 14 TU-Jk) © rc 6 _ 14 TU~ 
20 tbtn ^A«^jan;u, 1 -^-7^;k 2-^-^^;k 2-t*:7;cx 

UJK 3-H7x-'J;k 4-H7x~'j;k ■ 2 - 7>XiJMi*^t^tl 

& c 6 . u r u £ txtt, 0»j;u£t- h 3 h h p -T7^)W& Ettmi s ns. 

:7^;M^;k 2 -^^i^^k 2, 2-^7xzjnm 3 ~y^- 
)V7u\d)V, 4-7x-^fJk 5 -^oin;i/^>^;K 2 -tf^x— U ;i/ 
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)Vi <o rc 6 _ 14 yu-jp-c 2 _ 6 r;i/^-ji/j tutu 0H*.wu^-y;i>& 
5 utts rc 6 _ 14 TU-;H x rc 7 . 16 77Wj rc 6 _ 14 ru 

fe«k^JKT;uer-;l/ ; ±|ELfcgife2ftT^T*>J;^&i&7;MrX;p ; ±15 

^^^>;v ; *;wt^-f ;p ; ^*;wt^^;p ; ^e/ (c^) tvmvp 

lftV>b4M©^Pl§C^£^tr5&V>Ll 4.S 2^X«3SB 
5£) tt%3it& $f£b<fci (i) 5&V>L14.S (j?$b<tt5&V»L10 
25 M) £*KiK*at£, (ii) OS*35r#*a*IR»Xtt (iii) 7 
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7U;k 3-7'j;w „ \*v*»v <m, 2-trus?;k 4-tr 

;w , (Ms 2-**uvu;v, 4-3-*-9Vu;v) > 

(#1, 2-*yu;k 3-*;u;k 4-3vu;k 5-^>u;k 

3v>j;k 5— fv^yj;w ^ tr^>>~;k tr u a - ;i/ m> 2 -tf u $ 
s>-;k 4-eu$s>=;w , tfpu;w i-fc:nu;k 2-bfn'jJk 

3- traujw , -ra^yu;v («, i— r$^/u;p, 2— r^yy;k 

4- -f5^/ijjw , tr^yu;i/ i-t?^\/u;k s-w/'JM 4 

-fv^Tv/u^ (#j> 3 — rv^JVUM , -fv*wj;p 3— f 
v:**m/u;v) > -r>^u;v (#k i-^>hu;k 2— t>hu;k 3- 
<>hu;w , 2-^>^7yj;k [b] firjk 2-^ 
>y [b] ^x-;k 3-^>y [b] fx-JW , [b] y^ziji 

15 (09, 2-^>V [b] 7?- )V, Z-^>V [b] &£cD^#;8e 

wj-jv (#k 2--ra^vjx;k 4 — c s^vu 

x tr^u^-ju l-tr^u^— 2-twj>>~;k 3 - tf^ 
20 4-bWJ>*:iJW , tf^s^^n;v i-tf^s?-;k 2- 
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;i/^;kx;k*x;v ; ±iBb«:«iftsnT^T , bJ:ViC e _ 14 ru— 

*;wt*-f;w;*y-ffi» (c^e) *J- (c 

x _ 6 ) r)V^r)V-ti)vn^ )V ; ^&7-x«^-c 6 _ 14 tu-;i/-^;wn^ 

10 n^jv m. z-wsfrtuvn^jv. 3-tf u v^utfukr^-r Jk 4- 

KysW&JW^E-Ok 2-^XX;k*jJW^-nk 3-^X-MJW\ ,; E-f 

^T%«knc 3 . 8 ^^D7;WK ±Ei/^ii)i$nwTfei^c e _ 14 7 

c,.^;^-*^^^ (#k pWk&^nt-ok x^i/^w^-r 
x5 t ;u*;wt i E'f;k x5 1 ;k^5 i ;k*;wt^-i > ;v^) ; c 1 _ a r;m i ;i/ (c^ 

n5 1Xtt2l, l^L4fi©ATnjfi i ^ : &/-X^ - 5&V>b7 
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t-f-^Sj tbTH 5U^\-,7 m.<Dmft*)W% : £'( )\> W. 

5 ;k*7;i^x;k 1 -e^us*x;k*7;M?x;k ^Wfi/>-f$/*M- 

15 a;: r^e- (R i &wmmtt\sT^T%&\,^mmm&. B\zm&& 
mmm^fr satfn* ixfi2t, 1 l 4^©^ p/ih* s^-tr 5 u 

141 (8F£U<tt5fc:V>Ll 0J4) ^r$%tt3KigS, Xtt (ii) 

25 0 i^$^%^»ir^ e>ff«© 1 mofrmmT'&m^TT'&z 1 mvmmrf 

x-;i/ (0}J S 2-^xx;k 3-fx-jw , 7'j;v (0>k 2-7UJk 3- 

7Uju) , tf«ji;;i/ <#u 2-tru^jk 3-try^;k 4-tfu^;w , ^ 
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7W)V W. 2-^T\/U;K 4-?77UJk 5-^y*/UJU) , 

yu;k 3-+;u;k 4-^;u;k 5-^;u;k b-^u;w > -fv 
*yu;i/ <#i> 1 — rv3v u;k 3— -fy^y u;k 4— ry*/u;k 5 
5 — rv s *vj;w x hr^s?-;k tf»J5^-;p 2-tru5 5>r:;k 4- 
tf'J 5 , trny^ i-trnu;k 2-tfpUJk 3-tfau 
;u) , -fs^yu;w (#k i-<$^y*u;k 2-^^;ujK.4-^f5^ 
yu/w > tr^yuji/ («, i-t?^yu;k 3-tf^yy;k 4-tr^yu 
;w , tfu^^;i/ 3-tru^r:;k 4-tfu^-;w , -fy^y 
10 y>j/p 3— r y^yyu^) , -ry^u-yyju <«, 3— fv*+* 
yy/w ^ <>b*u;w (#u 1 — r>Fi);k 2— f>HUJk 3 — r>FU 

;v) , 2-^>^7l/U;K ^>y [b] 5^X-;k 2-^>V 
[b] 5^x-;k 3-^>y [b] ^x-;W , <^>y [b] y^x;p (fli, 

2-^>y [b] 77^jk 3-^>y [b] y^n;w) fc£j&t/Bv>&n*. 

te£ttTfrvr*>«k^c 1 _ fl y;i/*jk h^n^^-d^T^K £;k^ 

y>Yb^nTViT s b«3:^c 1 _ 6 y;P3^v] , c 6 _ 14 yy-jk c 6 . H 7U 
-;k^-^->cfe<fc(^c 7 _ 16 y^;i/^;k^-^^ *;ks;k ->y/, bHn+k 

25 c 1 _ 6 y;wi/-#;kA* ; E:>j';k ^-Ci^TM^-jUMt-f ;k*3j;tfc 
3 _ 8 %/ 2 p y ; V*) v& e ^-5 m& s m \tn •§> m mm & & v x v » t t> «t v > 7 ai - 
)\& (*F*L<tt, /\ay>if, Aay^b^nTVixfe^^c^ey;!/^ 
;k Aay^nT^Tti^c^^j^^x c 6 _ 14 yy-;k Ce., 
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c e _ 14 TU-;i/^«ktxc B _ 14 TU-;v-c 3 _ B T;i/er-;i/^6ii«n* 

R&S£#LTV>TfccfcV>, JfcSISC^E^fc&JKaFP, Ife^K^cfc^ttjJtW 

Sj © rx;i/^i/>gj turn «AHrc 1 _ 18 7 r ;p^rV'>ai (#K 

^n^-vx -fy^D^-i/>, 2 l — rw>, 4 

>^>- 1 — tu>, 5 1 — r ^f^sn, wfec 2 

7»-l — 4 -^>7>- 1 l/>, 5 -^\=H?>- 1 — r 1/ 
25 » ifJLK 
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EtUTH 

(ii) - (CH 2 ) it^-W 1 - (CH 2 ) m 2 - 

5 (m 1 &£Z$m 2 l%^n^not3:\,*L3<Dm$t;%:, WHt-O-, -N (R 2 ) 
- S -CO-tfctt-CO-N (R 3 ) R 2 i3<ttJCR3^n^ 

10 (ii)- (CH 2 ) n^-W 1 - (4fB#ttMS3t|^jtll<£^f ) Tr^bSn&X 

(iii) -w 1 - (ch 2 ) m 2 - (&m^\mm£mnm&^T) ^mfrznz 

15 m 2 £bTfcJU 0 £fctel/Wi:U/^ 

R 2 ^5j;rXR 3 ^^n-5c 1 _ 6 T;v^;i-Si:bT^ x^;w -?u 

tfJP> -TV^ntf;K ^JWx -TV^JVv sec-^)l, tert-^;K ^> 

20 <v^>^jk ^rfr^^k ^s^^^v^n^- 

#KI, E t. ITU -O-, -CH 2 -0-> -CO-, -CON 

H-, — N (R 2 ) -CH 2 - (R 2 fe7kmm?&tcfcC 1 _ 6 T)l>*)Vm*, ft 
SL<^f;^^t) , -S-CH 2 -Jfdi-CH=CH-«l< ) 
#^M-&^> -0-£fcte-CH 2 -0-;W}lT&£o 
25 ^P^>if>^cD^, IP^ ^Pfc^-T^XfC^-bT, ^ftfcg 



(!' ) > (I) > (ID , (Ha) , (lib) , (III) 
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(IY) \Z&^T, X£«ktm«ft^nx^-+h- iX^-^-tL 
(1-1) ££^T, Xaa7Wk>W0X^- 

(0 - x 1 - w 2 - x 2 - ( x 1 & j; x 2 «-en^ti^^# ^fe tt«ms^^- u 

T(/^T%«i;^C 1 _ 6 T;U^l/>S^. W 2 te-0-, — N (R 4 ) -CO- 
20 N (R 6 ) -S-£, R 4 *5<tU?R 5 «^n^n7KmM^^fc«C 1 _ 6 T;V 

(ii)-W 3 -X 3 -W 4 - (X 3 «S&*£WUWT*>£^C 1 _ 6 7;^|/> 
S£> W 3 *3<fcOCW 4 (^tL^n-0-. — N (R 4 ) -CO-N (R 6 ) 
- * fete - S - R 4 :i3 <k R 6 U^r ft^ftTkmm^ fc C l _ 6 7Jl*)m 
25 gr^f) jW£IxV>„ 

x 1 , x 2 ^j:<^x 3 t?^^n^ rtjn$ti / T^Tt)<fc^c 1 . 6 7^i/ 
>&s <d rd.eTj^j/v^j ttm x^i/>, yatrw->, 
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m rc x _ 6 T;^w>^j ©liStux^ Clb/ws 
tert-^;u, ^>^;k -fy^>3Mk *^>^;k ^s^w > c 6 _ 14 

tf;k <yyubr;k -fy^;k sec-^;K tert-^;K ^> 

g=-;k -fvo^k ^^^>^;k ^*:wi/d$ffl^6>n<3. 

10 W 2 £bTte, -o-&£W£b^„ 

W 3 &J;Z>*W 4 .hbTte, -S bV>. 

^T%X^fettXaTS$n§7^' tJ— itm -X^O-X 2 - 
(X 1 & J; tXX 2 (i^-tl^n^^^ £ £ W lWXUHC 1 . 6 7il' 

#W£b<, #{C-X J -0- (XMi^¥*fc««^S 

x^um ^rcttc 1 _ 6 T;w^cJ;^c 6 _ 14 7';~;^e.ia 

X^X^lfa^b-StbTte, M^f)^^<DM^. —W^^<Dm 
20 -&/W£bV*, 

(i i) - x 1 - o - (x 1 fcttS'&^gfcttiMia&^r bxviT t> «t vi c 1 _ 6 

25 (iii)-N (R 4 ) -X 3 -0- (X'ttimstLT^Ttji^C^.T;^ 

R 4 e**«t-?$fcw:c 1 _ 6 r;mr;p**w-r) , 

(iv)-S-X 3 -0- (X 3 ^Mm»^bT^T%«J:^C 1 _ 6 T;i/^^>S^ 
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(v) -N (R 4 ) -X 3 - (X 8 tt««aS**OT^T"b < k^C 1 _ 6 T;^W>3S 

(vi) -CO-N (R 5 ) - (Rnj*^SfcSC 1 - i TJV3rJVm&7ik'r) , 

(vii) -x 3 -s-. (xnitHiiiiwT^^c^erMi^^g 

5 T) , 

(viii) -S-X 3 -S- (X 3 «ffmS^UTViTt) t fcViC 1 _ fl T;^l'>S 
10 l^>££, W 5 {»&#, -O-. -N (R 6 ) -> -CO-N (R 7 ) 

\t- s R 6 *3j:^R 7 «^n^n^^^fe«c 1 _ 6 7;i/^r;v»sr^ 
y 1 Testis r«i&s£WLTViTfc<£^c 1 _ 6 :r;^U'>«j <£> rc,_ 

6 7)V*U>MS tLTll X^l^>> :/Otfl/>, ^ 

r j;riR 7 TS$n5 c !. 6 7 wsi iT«, x^;k :/o 

(ii)-O-Y 1 - (Y 1 ««m«SWbTViT s bcfc^C i _ 6 T;^W>^^ 
T) ;WSL<> WbtiS§flT.V>Tfe < };ViC 1 . 6 7Ml/>S (#K 

(I) > (II) > (II a) > (lib) 43<fctf (IV) \Z&^T. -Y- 
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(I-D , (1-2) , (1-4) , (la) , (lb) , (IVa) , (IVb) , 
5 (C) %>&3$ (D) fc&HT, mRU&m^^hX^X'b^y 3:ZLU>&% 

10 -fb-&«r (I-D , (1-2) > (1-3) (1-4) fccfe^T, RaT^nS 

MttTH Any>J5HM#K 7yfit, Slit, JiPfi, a^)> C,_ 6 T;k 

(M, x^;k ^Dtr;i/) , c^r^n^^ (#i, *h*v, 

15 it^m (lb) K&HT, ^S^tt^S^LTViTfe^V^^^^-ro 

msx^n2>^>v>m&mvx^x%£^m&m£vxte, mtavrcwm 
gAMfrzmttrizwmm&m^Bn. u&xhc ^.^r)v^)v^Etm^v 

it^m (ib) ic&tAT, zti4^(D^^e»^^n^>^sr^-r. zt^ 

20 2tl£M£bTte, 

(1) -C (R 8 ) (R 8 ') -, -O-, -CO-, -N (R 8 ' ) - (R\ 



-C (R 8 ) (R 8 ) -O-, -CO-, — N (R 8 "') - (R 8 , 



(2) 



25 
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(1) - (CH 2 ) 4 -> 

(2) -O- (CH 2 ) 3 -, 
5 (3) 




10 fc£tfm^zft&. 

tt&m (I-l) , (Ha) , (lib) , (C) &&X$ (D) fccfclAT, SiAteS 

it^m (id (no tc*3^T. ^p^^m^i dia) ^^tt-S) 
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5 &n b 7 ©^D7M b < jbu en^. 

W&3BWln*lXtt2fll, l&V>b4fi©'s5 i n]SC^£-g'tr5fcV>b 1 4* 

(mat, 2atx«3iR3S) cd«*h, (o s^uhi, #*b<»5fc 

5 V>bl OA, *D»*b<«5*fctt6*©»»*«3(9l, (ii) 5fcV>bl 
0 (iii) 7fcV>bl QMMXMMmfcZlfimK&tl 

±ib r5a^i/i4fl c»^b<«5^viL-i os) (o^mwmi £b 
io [b] ^^>. ^>x^fs^/— jw, ^>x^^iJ-y— ;k ^>\z^7 

^>X-f V^TV-JK t7h [2, 3-b] tfD~;K 

-r>H~;w -fvoH— ;k ih— i>?v—)v. -?v>* 4H-*/us? 
>, -rv^yux *yj>, 7^^vy, ^-75 i u^>, ty+D-ux * 
15 ^/u>, i/>yux #;ww-;k /3-#;i/#u>, ^oc^->hu> ? >, 
t^u^>> 7xt^>, 9-7*s—)V> -fv^rvr— ;k y^j^-yvy. << 

-)vtzE<Di%m-m.mm, x«£*is©«t <&&v<m¥m nnm^nm 

20 ttfcm«»#ffiv>e>ns. 

S.W)>* t!9 > /U> J >> K5'/U>, fcWJi*>, fcT^^> 5 >> ^EJl/^U 

>, ^*;i/*u>, ^^tJ-iZ-jk ^tJ-^T^U *7?7\/V>* 
h U TV U 5>?T £>ft£o 
25 JtfE r7fclr>bl 0j***$!S*8tj tLTlt 0H;Lfc£ ***US>X 7- 

Tiftfv'^a [2. 2. i] s\-f*>wmi ?>n^c 

ft H ©^?H$C 5 ft V* b 7 © <> £ D 7 > 3&W£ b 
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iP^^imp^i^nwtiT^Tfei^ttstbTH flats 

5 Q&m (ID (Ha) t^^^ lQMi-Y-COOH^i^a 

ik&m (lib) tcss^T, StBfcmift£&WkTViTfe«fc^5&v>L7ft© 

mz. ik&m (II a) cfeitf (lib) fc&V^T, 



20 




WO 2004/041266 PCT/JP2003/014139 

51 




5 d«Sf*bVi. 

10 ik&W (IV) *5J;tf (IVa) K*^T, SRP a tt^>*t?>ai*#'ra«i« 

(i-2) &&ts (ivb) tfevit, aisMi^^^atiJfr-rsmi 
15 S£#T&^>*fe?>si£^-r. 
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;p) , * v' - c , . 6 7 w - *;^-;i/7 5 ; - c ! _ 6 7 j^jv 
20 »j:7;M-n* ] , c 6 _ 14 7U-;v 7i-;w , c 6 . 14 7U- 

25 ;k&;wvE-r;K ^)V%)vn^ )V) > ^-c 1 .,7JW-AM ; E'f^ 



WO 2004/041266 PCT/JP2003/014139 

53 

u^ris— c !_ 6 t )V*)V, ^M^^-c^eT ; - 1) s / - 

C^e/m ADy^bSnTViTfe^ViCi.eT^n^^ C 6 _ 14 TU 

& ay ><fb£ nx v*x % £ v> c x _ 6 t; eisns 1 & ^ b 3 m 
E 2 x^^n-2>x^— y— <t L-cteu wise ^ bx#!^bfcfc<wwe>n 

10 3o /^frXfe, 

(ii) - (CH 2 ) n^-W 1 - (CH 2 ) m 2 - (m^iOtmH^nftlO 
&ViL3<£>Mlfc£, W x «-0-> — N (R 2 ) -S-, -CO-^cii 
-CO-N (R 3 ) R^itXR'^n^nTK^^^fc^Ci.sT^ 

(10- (CH 2 ) n^-W 1 - (^l3^-«Mi3^(^lC»^T) T^bStlSX 

(iii) -w 1 - <ch 2 ) m 2 - <^^mmtmMm^t) -?wot*n& 

z:n&©^x%, -o-, -ch 2 -o- -co-, -CON 

H-, -N (CH 3 ) CH 2 -> -S-CH 2 -Sfe»-C = C-/&t$f^UVi 0 
E ! ^$tl5X^ij-iUTH - S0 2 -CH 2 -CH 2 -N 
(R Z )-CH 2 -, -0-CH(CH 3 )-CH 2 -N(R 2 )-CH 2 -, -CH(P 
25 h)-CH 2 -N(R 2 )-CH 2 -, -CH(Py r)-CH r N(R 2 )-CH r , 
-CH(CH 2 -Pyr)-N(R 2 )-CH 2 -, - CH 2 -N (P h) - CH 2 -> 
-CH 2 -N(CH 2 -P h)-CH 2 -> -N(CH 2 -CH 2 -CN)-CH 2 -> 
-N(CH 2 -CH 2 - Imd)-CH 2 - (R 2 «tK^0? ; ^^:HC j.jT^ 
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E'T^tl&T^-lf-tUTte, ^-&^> -O-, -CH 2 -0- -C 
O-, -CONH-, -N (R 2 ) CH 2 -, -S-CH 2 - -C = C-, - 
5 (CH 2 ) 2 -, -(CH 2 ) 2 0-, -(CH 2 ) s O-, -C(=CH 2 )- — N(R 
2 )-, -CH 2 -N(R 2 )-. -CH 2 -N(R 2 )-CH 2 -, -S0 2 -CH 2 
-CH 2 -N(R 2 )-CH 2 -, -0-CH(CH 3 )-CH 2 -N(R 2 )-CH 2 -> 
-CH(Ph)-CH r N(R 2 )-CH 2 -, -CH(Py r)-CH 2 -N(R 2 ) 
-CH 2 -. -CH(CH 2 -Pyr)-N(R 2 )-CH 2 - -CH 2 -N(Ph) 
10 -CH 2 -, -CH 2 -N(CH 2 -P h)-CH 2 -, -N(CH 2 -CH 2 -C 
N)-CH 2 -, — N(CH 2 — CH 2 — Imd) — CH 2 — (RH^MM^ 

fcfi-CH 2 -0-^lf£L^o 
15 ft&m (1-2) £&V>T, SltS 1 *^: R^-E 1 - (|B^«ltrlH^ra^S: 




20 

-ffc^fc (lib) (C^^T, SC«-Y-COOH*m^^^e>tC«^S^# 

31 C tiz>^ >M >mtfi~ Y - c o o H£Wc:*r bt h J: 

(A) fc^vr, A'te«g|g (fc£U 7Kmm^J;^^H^$ 



WO 2004/041266 



PCT/JP2003/014139 



55 



, (A) (B) £:feV>T, gtEtaSmS£#bTl>T 

xm$nz> rM^s^Wbx^Tfeck^j ti^a^fecD^vi&ti^. 




>■ 1 
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5 u^>$ ytziitfm^ztLZo 

m^f^Vi&nSo JWM9fcKJU ft7iX ^kHnf^iX y^>, 

5 j?hHn77X f7y-;k -fy^ry~;k *-*t*-y-;k -rya-^u-y 

us?>* -r=^yj>, tr^yj-yy, tr^yu>, ***s?7!/-;k rPj- 
v^t y— & ns. 



(D) fccfe^T, Jte-O-, -S-, -CHj-Jfeli-NR 12 - 

yyntfjk y^Jk ^yy^;k se C -y?yk tert-y^;k ^>?yk -f 





20 
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K^n5C 1 . 3 7^V>SttT^ *3^>> X3^> % ^Ptflx 




&&W£b^ 0 ^0«&©lA©tiIiLTH (i)ADy>Hf, (ii) 

**I8HP) ^«fctfC 1 _,7;^;p ^^;k x^;k :/dH;» 

, (v)C 6 . 14 7U-M*yS <*K 7x-M*'» *fctt(vi)C 7 _ 
20. xl 75^t*->at m. ±7^)\,***s) & x IROIIItbTtiA 
Py>^ («, 7y^f, «»JR?. H^HTO *t»$bW. 
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Kc&m (lib) te^vs-cw:, xtssn^x^- y— ^its^f lt^t 

^WbTViTt>J:^C 1 _ 6 T;l'^rW>^ — N (R 6 ) — Y 1 — (R 6 «^M 

f^fciic^em;^, Y l tt«si*s^ruTiriT"t>j;irac 1 _ a 7 > ;^ 

5 U>M*^-r) , -O-Y 1 - (Y 1 HllliS*tl/T^T , b«k^C 1 . e 7;^ 
^>«£^-T) Ifcfcte-S-Y 1 - <Y 1 ««ifcaS&#bTVvrfc«kV*Ci_ a :r 

it&m (IVa) fc:fcV>TfeiU SgP 3 /^ iStR^-E 2 - (R^fcmmSfc 

15. ^7x-;HWtb^„ 

X 1 <h l/Tft C x _ 6 7^WC 6 _ ! 4 7* U £©«&a£<£#LTV>T 

20 1/>S) rt*#f:LV>. 

-fb^ (IVb) fcUSHTtt* gtS 1 ^, S:R n -E ! - (R^teffifeS* 

-> -CH 2 -0-> -CO-. -CONH-, -N (R 2 ) -CH 2 - (R 2 
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iZ*mmtttt\*C l - e 7)V*r)U&&nkT) , -S-CH ! -Sftfi-CH= 
CH-WtL<, m^*>m&^ % -0-*fcti-CH 2 -0-W$tU. 

W-*j|/^;i/7 5 / - c ! _ 6 7)V*)V* /\uy>{k £*rc&vr feinc 
C 6 _ 14 7'J-;K C 6 . 14 7'J-m^J;tFC 7 _ 16 77 

mm U t v^t fe J; x b < , ft }:a d >JBBM3 J: W\ a 

y>4kznT^Th£^c 1 _ 6 7Jv*jifrzmitn%mmm&ftVT^T<b£ 

fls^W (C) iz^Xlt. ffiftffimjS; 
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10 4t£-#f (1-1) te$3V*T\ p&«fct*q«^n^ng&»£Wt,TV>T*>«fc 
Vi«*» 0 fc Vi U 4 (D^^^^-T. 
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£*Igt^ A*Jg-?) . (2) C 1 _ B 7Jl'*;H£ (0>K ;*3Ml/&£<DC 
. (3) CL.TJVD^i <0»U *h^fc£©C l _ s 7' 
;V3^r">36) t (4) APy>if (09, , C^^ 

(6) c,. 16 77Wt*'>i (#u ^>s>;M-*^ak 7x-;p 

i&^SJH^) SfcteC^T-MrJl/g (ft, ^^fc^OC^y;^;^) #t 
(1-2) £&V>T> ^>if>g^ft51M<!:UTH £ : R» 
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pis 1 wis etc, tiftstiT^T , b«k^c 1 _,7^s> m&ztix^x 

SIS 1 £>fc£g&»£Wbfc:l^>if >m~C$>Z> Z. i*WttVi„ 
10 R n itT(t /\ny>If (flU 7»;JH, %*) , -hn> #Jl/#*~>, 

iQfBsms a» it ^ v^t^j^ b fc«m^ tit v^t %> cfc Vi c l _ , x; [$? £ 

P*h^» ] , C 8 . 14 7U-Jl/ (#J, 7i-jW > C 9M4 7'J-JI/t^> 

20 y^y^zy) , c 7 _ 16 T^;i/^;i/^-> ^>>?;^^v) , * 

6 t^p^v— <#U ;* h*v#;i^-;k ih+^M-jW , 

;i>, x^-;i/*;wt i e-f JW , s?-c l _ e 7;Wrj|/-*;wt i E-f ;u (0>K s?^^ 
25 ^x^-JUfjJW^-iM , c,.,^n7W («, 
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^T^y^^l/) , AD^^^nTViTfe^UC^eT;^^^, c 6 _ 14 

7 u -;k c 6 . 14 7U -;p^^*«krxc 7 _! a 75;w^>* 

E^^m -O- ,-CH 2 -0-, -CO-, -CONH- 

-N (CH,) CH 2 - -S-CH 2 - -C = C-, -(CH 2 ) 2 - - (C 
H 2 ) 2 0-, -(CH 2 ) 3 0-, -C(=CH 2 )- — N (R 2 ) — % -CH 2 -N 
(R 2 )-, -CH 2 -N(R 2 )-CH 2 -, -S0 2 -CH 2 -CH 2 -N(R 2 )- 
CH 2 -, -0-CH(CH,)-CH 3 -N(R 2 )-CH 2 -, -CH(Ph)-C 
H 2 -N(R 2 )-CH 2 -> -CH(Pyr)-CH 2 -N(R 2 )-CH 2 - -C 
H(CH 2 -Pyr)-N(R 2 )-CH 2 - -CH 2 -N(Ph)-CH 2 -, -C 
H 2 -N(CH 2 -Ph)-CH 2 - -N(CH 2 -CH 2 -CN)-CH 2 - - 
N(CH 2 -CH 2 -Imd)-CH 2 - (R 8 tt**ir?£fc«C t _ 6 7)1* 

tf u £^t> & gum £ u . 

R 11 ««E , *«k^lltS 1 i*K:»jjM-«i|ti:UTtt, 
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C,. 6 7^a^yS (fll, j*h*>\ iH^X ynjj^vO , kHD*«>Ift 

Ratlin frmmT, nu*f>m?w* 7^$. mm, iuk, B?m), 

5 Xh^y, ih^y, ^ojtf^vO aW£L< ;AD^r>If(^L 

{££■#1 ( I - 2 ) ©^#{SJ £ bltt, 

^>-£>sts^rr am****, sC:r ii -e 2 - (R'naama^tm-iw 

< ; 

15 W-*;i/^75 / - C ^jj^k AD^rMb^nT^Tfei^C 
i-eTJVn^^ C 6 _ 14 TU-;k C < _ 14 7y-;i^*$'#<ktfC 7 ._ 1B 77 

20 E^^#, -O-, -CH 2 -0- -CO-, -CONH- — N (CH 
3 ) CH r , -S-CH 2 -^cS-C = C-^ 




25 
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(1-2) tC&HTtt, ^>if>SISWTS««iai^ SS'.R 11 - 

e 2 - (R^ummM^n^n^vx^xh^y izm, >t>^-;vs 

5 ^OE ! T^^n^X^-lJ— (CH 2 ) m'-W 1 - (CH 

2 ) m 2 - (m l &£.Ztm 2 ttL J £tl j etl0te\t*L3<Dmk&* WM4-0-, - 
N (R 2 ) -S-, -CO-tfctt-CO-N (R 3 ) R 2 ££tfR 

( I - 2 ) tt, ^Kft 5* 



(5$*K R" a «l^:^L2Moem*^>t-r^7ac-;|/S^> EalJ^f, 

¥>ffi?&zmi£n&&m&&-2<oizmisx^x%&^'<>*v>m&, r' 6 & 



10 
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is ^ttc,_,T;u3^s/« (Ms i^x ^n#^-» 

fls£-4& (I-2A) fc*HT, R^^ti^nT^Tfei^C^eJMJH, 
tf^to ( I -2A) £:fe^T> g&#$fit:£ 



nx^T-b j: c ,_ 6 tji/^;us, e^^nxvi-c t><fc c ,_, 7)vu * 
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(1-3) iC^V^Tx mM*«ifc&&#LTUT&«fc^>-£>i|t& 
(1-3) fc*HT, 
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=y) ) , c;_ 6 T;m^r'>-^;v#n;i/ (flu tert-^b^F->*;^-;p) & 




cxX- ccc - - oor 

15 RailTft 7fc^^J5W^L^ 0 

fls£«J (1-4) \Z^X. StS 2 te, ^:R 13 -E'- (f3#«ltHB«h|S| 

r 1 3 £ m I, x n x t> j; w 7 v u (SF £ b < « 2 - »/ u 

25 «&£A#;fr£j^;m*11&3£#^&n?>*S, &5&vT?fct&SBbfc rg^$n 
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-7)V*frmi mz (1) AO^r>^(0iJ, n 

WSft*. ) (2) XX^WbSftT^TfeJ;^*;^*^ <#J> 

c 6 -,4 7'j-;vitim M«fh7tHnt7 awm tfzti 
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10 (0 

(ii) - (CH 2 ) n^-W 1 - (CH 2 ) m 2 - 

(m 1 > m 2 > WMaittBBtRliBtlt^T) T^$n5^^-MW*U<, 

is (ii)c,. 6 mu>«, 

(iii) -N (R 1 4 ) - (CH 2 ) m 2 - (R l4 KfeK*«^£&«C i_ 6 T)V*)V 

m 2 «0^ViL3©^^r^T) , 

(iv) -S- (CH 2 ) m 2 - (m 2 \±Q^VZ(Dm.Wi^t) &£/W;£U<, 

20 (i) — N (R 14 ) — (CH 2 ) m 2 — (R 14 «7K*M^^fc«C ,. e 7JWH 
m 2 «0^V^3©^^T) , 
(ii)-S- (CH 2 ) m 2 - (m 2 &0 3 ©^fc^^T) StWSl^. 

R 1 4 tt*3MF?*fcr±c j _ 6 y ;Mr;i/g£^u fr^Tfe c 2 _„ 

25 R 14 T^^n-5c 1 _ 6 7';i/^;i/SibT«, x^;k 7at?;k -f 

y^Ptr;K r/^k -ry^;k sec-y^k tert-^;K ^>^;k < 
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E 1 <£: L/TIJn -N (R 14 ) - (CH 2 ) m 2 -£fcte-S- (CH 2 ) m 2 
T) aW£b<, &^Tfc-N (R 14 ) - (CH 2 ) m 2 -;W£t^ 0 

RatLT«, ykmm^ s\uy>m?(m, mm, $km, Bum). 

*b*X xh^-x 7d^'» /0W^b< ;7j<^M^Sfc«^o^ 



-20 




(I-4A) 



(5£<K E"fct-NCR")-CH S - -CH(R»)-0-^fett-CH(R 22 )-CH r (R'< R« fct 

7K^M^, 7\py>M^ c,_ 6 7;^;^ £fctec,_ 6 T;wri r 2 ° 
;ws^7t«sm$nxv^T«bi;^ c,. 6 T;i/+;^^^f 7X R 20 ;s;tfR 21 

R'^/TtSnSC,., Z^^gi ITU frflB R u itT^lfcfeC^tf 

Sfe^C.^T^n^^S i^x yn^i/) t 

R 20 ^fc^R 2 'T^$tl?> rem$tlT^Tt>J;^C 6 . 14 TU-^*j ^cfcOC 
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r«&£ftT^T ! bck^c,_ 6 7;^;!/Sj turn Miasms asmc^t 

c W4 7'J-Ji/S (M> ^ c,_ l4 r u -;i^tttfns^«jK: 

TiiT%£ii#;v#^>;i' ^w^^io xam^nxviTfe^vi c,_ 6 
7Ji/*M (fck ^^;k j^m^s^m^, x^;k ynt?;k -fyyn 

Tt>J:ViC3. 10 >'^DT;per> (flK ^D^n^x v-ypy-r>, >^d 

(R) -4- [ (2, 3- 3> b F □ - 1 H— T >r >- 1 J W * * '>] ^ > -fe? > y° n A >M 
(mnW 4 1) ; 

25 4-[[3-[(2,3-^t Hn-1H— r>f>-l-YiWt^y]7xX;W^ f^->]^> 
if>yp/t>^ (^13 6) ; 

3- [4- [ (2 * , 6 ' -y * ^jv fc* y x x;p-3— f ;W ^ h * *✓] -2-y jw:* a y x x;v] y 
Ptftfy® (Sfe»J2 0 5) ; 
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3- [4- [ [4- [ [4, 5->> t h* D ir y h Q , 2-d] [1 , 3] ^7 )V&U\Z )V) 7 

3- [4- [ [4- (2, > *>)V) >*J)V\ ^] y x X )V) >m 

<HJfe#)2 5 3) ; 

3- {4- [ (4- { H V fu hT;i/ (4- 7 jc ~ , 3-5 1 T V — ^1^-2 — T ;i/)7$/]^? 
;p}^>^0t^y]7xr;HyDA>i (HJ601I2 5 9) ; 

3-(4-((4-(((2-7x^S/7 , Olf;i/)75/)^^)^>^)^e/)7i- 
;W:/D/f>g (*»J3 12) ; 

3-(4-((4-((^>^75 /) ^WW^OSW*-*^) :7ol-;u) y*nA>M 

mmm 330) ; 

3-(4-<(4-«(2-< 5-a] fcf U 3?>-3->f )V^)V) (7xz;W7$;)^ 

5 : ;W^>-7jV)t : t : >')7i-;i/)7'nA , >i (^JS0!l3 3 4) ; 

3-(2-(4-((3-7x7^^> 3-^ $/) 7xz;w x^;io -1,2, 

Tl/-;i/-5(4H)-^> (##«2 13). 

#$&WT?/BV>5nSfc£ft£LT«, #192002-265457 
2002-21217 1^, ti2 0 0 1-2 2 6 3 5 #^2 
001-199971^ #12000-198772^ #W 2000-8 
0086 #« 2 0 0 0- 3 4 2 6 6^ W0 9-3 2 3 9 8 3^ ^ 

^08-3ii06 snu£\znm<Dfc&m*m^z>^ 

WaiiS t©^, M$$gt£<E>ig, ^amtCDit, &*ttXfcJ:SStt 7 

ASf©7M'J^II ; tiJl^jUm, vi^->^Aii, a*u ^7A:&#<z>;7' 
2, e~)V^J>. x^y-;ur^>, i^x^y-;i,T^>, hux^/ 
— >, i^i^ n^-yjiy 5. >?5>// n^^v-jl/TS N, N' ->> 
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i/TH mmmm, 9k<t7kmm, mm, mm, v>mmt(Dm*m-ft>nz> 0 
mmmt(Di&<Dp?mt£MtvT\z, mx\z*n, mm, hvy^umm, y 

zl(d5%, m¥mzw®L,mz>mm&i<i<K mm. it^m^m^m 
io m*m'Tz>m&izte7Jv*v&mm m, ±hu^A^ #u^a&^) , ? 

)V%V±m&mi& (0!U 7^->^7A& A'U^AIf) ^© 

s^^k, m&m, -?u^>m. ^x>^, n/\#m, 
is **>7,)v*>m. v-h)v^>?.)Vib>mm<Dmmn£<Dmm%.v\^ 
*mw<Dfc&m ( i * ) , ( i ) , ( i - 1 ) , it&m ( i - 2 ) , 

rt^^i ( 1 - 2 a) , ft;^ ( 1 - 3 ) > (1-4) , Vc&m ( r - 4 

A) , it&m (la), fc-g-fcr (lb) > i\&m (ID , (II a) > it 

&® (nb) , vcsm din s <b-&#> (iv) , it^m (iv a) > it&m (iv 

20 b) , ft^ift (A) , fc&m (B) , {b&to (O , (D) *fcj±*© 

£ (OT, *$89i®ft:^» (I) £BfrlBT5»^tf*i&*) oyDH7y^(t 

(i) {ci^m-r^^^, •ttzt>?>m&mzMfc, stc> m*4Wiw*iBcL 

25 W<Dfc&M (I) fc^-rs^tts^-s. 

^BjCDfc-g^ (I) *ftm<D<t&® (I) COT 

^y^tjyM, 7)v*Mt. v >mz*tift<t&to mm. *mx<Dit 

(i) ©7s;S^i-f n-tj-y-owb, T^n;Wb> ^>^;pt^ 
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PAV-r;Wfc> tf/^D-YM, **->x;Hb, 7TU;Wfc, 
^7^y^^;^;i/^-;Hb^ti^b-&ti^) ;*5£W®fc'£tW (I) 

(i) ©*;^^i/S^iwnxf;^, ^jQ-^xx-r;^ #;m^-> 
;i^xxr;wt;, xh^->^;v^x;i/^-^>/x^;i/xx^;Wk, 7^'J^X7 

T-JWfc* (5 ->5=-^- 2 -^V- 1, 3-WVl/>-4 — fAO 

^^it^mtit^m ;mn>mvfzti % ^-v^mm^t^m en 
;U3j^>ga**5p;k x^;k t er t - £ © c z _ 6 y mtxx ^ 

ck^T^fg^c^b^ (i) a>&«jgrr<5 eta*-?**. 

*$&W<D<k<&® (i) o7DH77^il 9 9 o^fij 

*mm<D4b£rM (i-i) , (1-2) (1-3) fc«fctffc 

*&m<D4t&m (i -2 a) fei^i (i -4 a) fi, -en-en 

(1-2) &<£Wb;€r% (1-4) tR|«tCbT»jiT* 21 1 
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ik&W (v) > (vi) ; (vii) 3$£zt (viii) «Tjj^£*iw£t><z>£#s 

io sctfc-rf^&o 
Eisa i 




(vi) fb-&#j (V) <D%)V#~jm*M7u?2>z£i l z&om&T 
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;k #5>##®, 7;^;^^>jR*fctt$;ji?^>c!)«^; (v) i 

< fci&J 1 fcv* Lffi 5 ^KCfc*. 

«tt*©ttffi*fcMfc#» (V) 1^K^UT|?I5)5^L^1 0 0 01I%, # 
v>&n«. 7K3fciH<z>feflJ»fciu (v) i^;n^LTttiftilSil&Vi 

b^J 1 0 ^Jk * b < «3S& 1 5 ^Jk^fe 

;k i-yp/ty-;k 2-^a;v-JK tert-^JkT^n— ;i/&£cD7;kn 
^ ^>-fc?>, h;kx>, i>^D^\^-9->, ^*1*>ft£(D£$ft;fcfjS§i, n,N- 
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St,**. 

mi o om.£E~z$>z>o 

ik&m (vii) CsSf, LMil^t) «, (VI) ©kKD^i/ 

io LT^sns r^nsj turn «*.wr7^*, mm, ms§, a^Mt* 

b u ^ n a * & >x jv* - ;v^-^5>^ £ e>/\ p ¥ >{k $ nx^ x t> J: v> c x _ 6 
is y~;i/x;i/*x;M-*->«j tbts, wj.fcr*^, x5 1 ;i/&^©c 1 _ e 7' 

H^bU>, HJ&fbU>\ £JWfcU>, Hllb'J>^£©AD^>^'J>i, 
fcS"* (VI) l^H:MUTADy>^J^0. l&^UQ3 0^E;k 
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hUr/PKjWT^X hU^;WT5>, N-xfJV^y^nt! 
^^n^\^->;vi?^5 i ;VT$>, 4-e?^^;VT$7tfU^>, n,n- 
^^7-y>, n-*3\>h;^u$?>, N-*^;nfDU^x n-*^;we;p 

*U>ftM3t75>i^^Wf^^ 0 (VI) l^ic^LT 

y-fyyntfJU-rJk v>r7:rx;l/X--=rJi/> fh7hHD77>, 
X* f © A D^>Yb«^**»7i £©*«£fcfa-tn £> gflf 

*n;v*+2/», ItS^fbT^T ^C ( . 10 7'J -)VX)),*-)ViS-* 

i>xM-^£©Aay>{[:c 6 . 10 7ij-ji/XMxMi*^^^n 
^>o (vi) 1 ^)Wzttv^7,)v*~)vim\*mitsi^vm2 o^jv, u 
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7^k 5?>fV^Dlf;H-rJk '5?7xz;VX-t;V, fh7hFD77>, 
l,4-5?sr*-*>, 1,2-^* b^>X#>fc£<7)X--^;M^ S?#DO*^>, 

^S^i^fMfcctti^^^TTffT^ti^. M riggj turn hUi 
^^w^ux N-^^;i/tf^u^>, N-*^;n£nu$?>, n-^wwe^ 

t^a, 7K»fcAy#Afc ^m^hu^A, ^m^d^a, 

©1ft3^£»fc£a*#if sn*. ik&m (vi) i^;Mc2*bT*ftg£m&v> 

mm~z&z>o Rmumtzmftm- 3 o&^uqi sot, *?*b<^-2 o 

0 0*CT?&l>o 

(IX) (5£»K R 15 ^«Sl^^WUT^TfeJ;V^^7K^S^^ 

■$■] x a«isf ^5^(«is?oi^, it^m (vii) ttt&yo 

20 (VIII) t%ttiS©#fiETT»^t5 C ifc± D»itS C 

wcfc«fcM£$fc (c 2 _ 6 ) t;1/^tx;h , rit&$ttTUTfc-«fcHSjft (c 
2 _ e ) t;w+x;i/j , rflHft^tiT^TfeiVifiiR (c 2 _ 6 ) 7;i^x;ki % 
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h*->h\ ^HJ^A tert-^h^K, #U^A tert-^ h*>- b?3iE<D<& 

i,2-v?^nnx^>75:^coAny>^^b7j<^^ T-fehxbU;K yntf:* 
xhu;^^coxhu;^, im*^;k ^x^;k mm^^uaox.* 
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sjfe«pM»3a#3» i o #&v> i 2 i«m, 0^ v < \*m 2 0 6 

Kmi?**. K*IB*»afl!f#&- 5 o^Lmi 5 ox;, £F£t,<teltj-2 0 

5 fcv>u*&i 0 oras. 

(ix) xaMigf^si^ifif©!^, (vi) t 

fc-a-tfe (VIII) t*mSK:«fcDJW7K»J©#ffiTTttr-&r*Ci:fc«fc-r>Tt>J4jft 
10 **'J9A, v'o.'^K, p-b;Ux>XJl/*>^, 10-*>7t— >Ul/*>B&, 

)k *f?i;b<«^0. 1~5. 0^E;kfflt*«. 

x^y-jk -funj — M£©7j|/3-ji/g, v>x3MI/x~5mk ^ 

25 Mj^Km«ii#3 0#~2 4»m $?^L<ti3 0^~5^T^§ o 

iaaettssflr 0 ~ 2 0 ot:, ^Ktto~isora§. 

<fb£-#J (IX) tt, XamRfO*^, (VI) t<b^« (VIII) t 

£3fc5EKffc (5/>teVX (Synthesis) , 198 1^ 1-2 71) 



t 
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mfcfote, itsm <viii) tits® (vi) ts, tvv%)v#>w&x.7)\,, 

(vi) o^fflgtt, (viii) i^k^l, mitz^ums^ 

^tiit&m mil) it;KcMU #&i^Lj»5*>^ #£L<fi*&ifc^ 
10 vmz^jis-efcz. 

15 ^o^*-y->, -N^i±>^<H©^k*^ N,N-i;^?MM7$h\ N,N- 
(i-i) m&5^teJIg£fliv>Tfci^ (ix) ©ixf;H^ 
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5 (IX) l^l/IC^tt^O. 5-10^ ^K?iU0. 5-6^ 

y-;K x^/-;k ^D/^/-;^<jf(7>T;i/n— h;ux> 

^st mmtzzw^mmm. rh7kHP77>, i, 2->?* 

£*B*IBJttiI# 1 0#~6 OIBNU JftKttlO^l 2^f B iT$5„ R 
J&Mgte®1f?- 10 — 20 O t C> 0£L<teO~l 2 CCTSS. 

20 

*&W(0\k&ty (1-2) i^^T©^21?SSn§M^fc« 
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(I -2) 

it^m (X) *5«fctf (XI) ttr&Bt^nTV^txDS^fcA^T?*, 
fc&W (XII) \t, fc&m (X) £fls£fc (XI) L'OTil^ 

L^^sn* ^th'n^M^ ft-g^ (vi) ^e>Yb^ 

(ix) &mm-rtt&i:mM(v&mz£K) , (x) tit^m an a>s 

io <fb-g-#j (xi i) smtsct^ts. 

rv—;i>x;v*~)i>tt>'M<Dm&. (vid frt>\\&m (ix) £gjjt 

ft&m (X) (XI) a*Sffc<&4& (XII) 

(1-2) fc-&4» (IX) (1-1) &«jfi-r«^fei 

IWHtKP^feHJctK ^£"#3 (XII) j^SStjftTSEia**?**. 

■*mhv>K&m d-2) «i^tf«T©R^s:3T^$ti-5^*?ttt 
£ tuzm c ttmzfc-o rum.?* zt^>^^> 0 

20 3 
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M 





o 




CHjCOOR 1 ' 



CHjCOOR 



is 




Ra 



( I -2) 



Ra 



ik-&%> (xiii) (xiv) ^BR^nxviSfeo^^fcA^Tr^^ * 

OC^m (XV) -fb-^tJ (XIII) CSC«f, BH^L^^^efCM^SrW 
5 L.T^XfectV^>-fef>m^^T3 <h^#J (XIV) Mte&«£> B 

)vm&. njwixmfc. Mtaztmtfznzo <t&m (xiid l^j^b 
20 K!fc^f£&fzmm&m^Tftz><D&mmx'$)Z> a zo&^tem 



10 
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i&^TteBLifoijmfttzmQmzmfeztim^ mx^>^>. hwx 

>> 1.2-5^*h*$/x*>fc£cpx-7\>MH* ^do^>, ^pd*^, 

H4ftfb**, 1. 2-^^DDX^>^H©AD^>^<fc 7 K^^^or)^^fe 

<i-2) (ix) (i-i) *«ja"r«^jftt 



(1-3) «AfiOTos^4tf^$n«^*fctt 

15 SJ5&^4 




ch.coor 13 



(XVI) (XVII) «1frlE$nTVi*t)©**afcX#^#, * 

fti^Gj (xviii) fc-s^ (x) (xi) #e>fb#«7 (xii) 
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{b^#> (1-3) «, fb^ (IX) jfc&fls^jfc (1-1) StrnkT 

mmoixmz^v). \tsm (xviid ^&«a-rsj:t*«T?*«. 
ie$m<D\\&m (i-4) «u ^j^.^T©s^5!C5-e^$n<5^^^:« 




10 (X) cfe^tf (XIX) «TUIS$tlTV^feCD*^fcA^T^, 

4b£$j (XX) tt, Ybi^ (X) (xi) 3&>&fl^r4& (XII) fc«arr« 

^ftira«l©^fc:«kO, ft&m (X) fcft^tt (XIX) £ SABOTS 

15 -fb^ (i-4) fl^w (ix) jfcSYb-B^ ( i - 1) *«jfi-r*^t 

*fgWOt^® (1-4) ©S-feE^-N (R 14 ) - (CH 2 ) m 2 -1?& 
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EE 1 N (R 1 4 ) - (CH 2 ) m 2 -] 

fc&m (X) , (XXI) *5«fctf (XXIII) ttrfrJKSnTt>S&©&MfcA^ 
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tt&m (xxii) 4k&% (x) t4t-&m (xi) &*>i\&m am *«$rr 
ttmtmmoxmiz&K), <t%m a) tit&w axn t^-arr^nt^ 

*MTfc&M (X) 3^5«jfr-5Jlit>T€r*. 
5 ikttm (XX) ©^E^J-N (R 14 ) - (CH 2 ) m 2 -^*^^^ 
ft-£r$j (VII) fcfc^fc (VIII) jft&fb'&tt (IX) *«S'r**aci:H»<D^ ■ 

ffifc/Bwr, -fb^ (xxii) tik&m (mm ^esiBrr& 

4b-£t> (1-4) ©SSE^-N (R 14 ) - (CH 2 ) m z -1?$>Z>ik&®) 

it. it^m (ix) jfcsfc^Ki (i-D *«jft-r*55rtfetra*n©5W*Kij;»3, 

10 E'^-N (R 14 ) - <CH 2 ) m 2 -7?$>2>ik'&m (XX) fr&KSrrsz fc«b 

£) , c a _ 6 TJVn^->-*;^-;v (#)*.&£, * h*^*;^ 

20 n;k ih+^^Mt') , 7xz;W^M-;k c,. l0 75 

:?^P^;i/&£#*#itr>£*i3o unewtMitTH /\ny>gf 

25 IIMttl^:V>l3Wl?*5, 

^C^Jj^ *5PJk X^;K yotJK -fV^DfcMK 

;w tert-^;^H) , ^x-;k hu^;p, ~>>j;^^^fflv^n^>o c 
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Wovmm&tisxi,*. /\ur>m* («*.«, y?m. mm, svm 

x^;K tert-^;^^) , C.eJ'J-^ (#!*&% yx.-)V, j-y^ju 

fh7tHD77-jk ^'jMt'^^ens. cn^©iistbTfi 

x^;k tert-y^;^a , c f . I0 r?^ 
vuis. Emm ^ e> n, w&gcDim i & iri l 4 «sap7?* & . 

5 A (I I) & 2T»S-r & a«7cR«*!ffl ^ 6 tl* . 

(i-l) , ik&m (1-2) , fc^-fc (1-3) (1-4) £ 

1 5#, 1 9 7 7^ (ft.#(HJK) fc£IOM©*!toWfll*n*. 



^^TfflVi&nS^tt, -bfabfc«jfi^«rM2 002-26545 
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7 -5§\ #18 2 0 0 2-2 1 2 1 7 1^, 2 0 0 1-2 2 6 3 5 0^ ttH 
2 0 0 1-1 9 9 9 7 1^, #112 0 0 0-1 9 8 7 7 2^, #§82 0 0 0- 

8 0 0 8 6t, #@B 2 0 0 0-3 4 2 6 6^, 0 9-3 2 3 9 8 3^, 
#HS¥0 8-3 1 1 0 6 5#«:^R:aa*(i!>^r»fcHpi;T«jfi-r*Ci:*fC , #*. 

y7XrW-> □ >7 t-T-^ t LT#ftt SS^Hft. RfrMfciD, 

*f8M©<b-&«tt|B!lffi7C* (flU 3 H, 14 C, 35 S) <ffT««$nxViT'b 

«©^Sc**viW:*nK:Jpi;*^$fflvJTai3e'r*e:«!:d*i?**. 

i«F«Ef GPR4 0g&#8&tB9S®if|s/B, &KGPR4 0 

25 $i^GPR4 OS^atgpfiS^J, ^K(iGPR4 Of^lft^JtUT 

^^^n^tlft^El^, P£¥L»^ 77^, 5y'K 

«71t^r, ^n, oe^, ky>\ i^;K kb^> KStLx, 
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*%Bj®M^tT^§giK, mmmm 
io miGF&s m^^mm, mm. mm, 

&z>, z\z.x\ mmmwt, -c>xv>^wm a so mmm. <>zv># 
m?m (ii m> mxm**itmmmmif***tiz. &rc, mmstmizu. 

20 »R*©«£aB*fcoV>TKJu 1 9 9 9^MB2|£»R«i^^6«ffcJa:JW3t 
XM^) #1 2 6rag/d lfiU:, 7 5 s£n:7K9*Fftmftft (75gOG 

tt) 2mmm mmshmiz&nzyjin-xmm) ^oomg/dipu 
25 mmstrnm (tomMmiz&nrztrjuz-xmm) ha 2 0 omg/d 

IS (MMIC^^t^^^^xiS) #11 Omg/d 1 *?i£fcte7 5 g 

mnfwmMmm (7 5sogtt) 2 rhumb (iwwiitfc^^s^a 
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-xmm.) #1 4 Omg/d 1 *«|«3S-r«J!8J (lEftm) TfcVwR«*, 

*fc, wmmo^mmmz-D^T^ 199 7^cada wmmmmm 
^) 199 8^i:who^, mrc^m^maimB^nxif^o 

n~xmm) &1 2 6mg/d 1 £LhTa59, ^o, 7 5 F#»Aflr 
ttl*2l$|IMt CM«^*5frtS^n-^«) ^2 0 Omg/d 1^ 

10 AU2 6mg/dl*lTfe^ 7 5gIU^^ 

«tllffii*&2ll#P.CHfi (MlM \Z&tfZ>?)Vn ~7,mm) *U40mg/d 1 
K± 2 0 0 m g / d 1 ^t^lT* 5, AD A©«#lcj:n«, 

SJK^iMffi (M«fc*5^^^ri-x^) £U 1 Omg/d 1 &L± 1 
2 6mg/dl*i©«IFG (Impaired Fasting Glucose) «hB#^o 

15 — WHO(D^tCJ:n^ ilFG (Impaired Fasting Glucose) ©3 

m) *U 4 Omg/d 1 I F G (Impaired Fasting 

Glycemia) <hB¥^o 

*mm<o<£&mz. ^m^m^n^mmz^^^^n^mmm, m& 

20 M. Wmmm'B, IFG (Impaired Fasting Glucose) ^IFG 

(Impaired Fasting Glycemia) (D^-ffi • ^WMii bTfefflV^tl^. $S 
\Z, *&m<D<k&m*\ m^-M. mmmmn> IFG (Impaired Fasting 
Glucose) £7tteIFG (Impaired Fasting Glycemia) & bW&M^<DMM 

T-mmzm^znx\,*z&fc2i%i<D^mizm*ox, ^mm<D<t^m^(D^. 
&&%w*mm¥mzftmznz>fm£m&hT. mx&ffem m&&. 
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(#»&6 0kg) fcfcfU 
# l*$£W<D4k*&mi iiLTffiO. 0 l&Ub^3 Omg/kg#S, #?3;l><te 

Ifc^^C, iS*©RFJBfffl|, lftglfc2!K »£2>J, -H-^j, ®3|p^, 
»39£:LTrau 0il;U:r2£#fffl7jc, yp tri/>^y p-;k ^ 
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;k D — v 7>~ l — ;k ftAfit^>^;k x^y-;K HJxya/**>, 
10 n*. 

WHWWfcUTtt, D-v;nfb- ;K ^{b^-hU^A, 

stttflsaiitL/Ttt, &\x\-mmmm* 7X3jnf>i, « -bn7in-;i/ 
20 m&m-fznz* 

j$l> MffijflRU «tHB«Sa, fiJSUSU ^*St3UJ, j&gEJg&Sk ^SEH«I«. iftlft 

stjfiL&au &mm, mnmm. ffim&m> m±mm. 
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mm. Mnam* a****, mmmrn* tr*3>*, \£*§ymm&> 

XU>©7 7^>hJfcSl^ («, INS-1^) , ifcP-f >*»J>» 

•?1"<>MW.) s W^U^U-XReglixaneXJ TT- 5 0 1), *bjfV*}/ 
XNetoglitazone) (MCC- 5 5 5), YM-4 4CK GI-2 6 2 5 7 0, 
KRP-2 9 7, FK-6 14, CS-011, (rE)- r -[[[4-[(5-^^- 

*>mm* W099/58510 \,zmm<Dit&® wz-mv-i-u-is-^^-i-yx. 

W001/38325 \zmm<D^m. (Tesagl i tazar) (AZ-242) , 

(Ragagli tazar) (NN-622) , BMS-298585, ONO-5816, BM- 
13-1258, LM-4156, MBX-102, LY-519818, MX-6054> LY-510929, A^U**/ 
XBalaglitazone) (NN-2344), T-131 THR-0921) , a-tfJUa 

->?~vm.mm #^y#-*, xs^y 

y*>*9$F, 2fy*^2>F. ^j^D/UH, h^ifs h\ T-feh^ 
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^^^U-H^fe^iD^^v^A^TKfP^i, tf^'Jz^] , GLP-1 

GLP-L GLP-IMR^K NN-2211, AC-2993(exendin-4), 
BIM-51077, Aib(8,35)hGLP-l (7,37)NH 2 , CJC-1131 m . V>^^)\>^^ 
5 fcf I VIS^J (#K NVP-DPP- 2 7 8, PT-10 0, P32/9 

8, P93/0L NVP-DPP-728, LAF237, TS-021 m) > /3 3Trf~Xb (#K CL 
-3 1 6 2 4 3, SR- 5 8 6 1 1-A, UL-TG-3 0 7, AJ-967 
7, AZ40 1 40f) , T$V>T3~Zh (0!U ^A'J^K® , * 
x*?a'»*X77^- tfl&*5iJ (#U > $&$t£M#J (fcU 

io 4fU3-y>*x*U7- tfia^j, 6-*x^T^-if^#^j> 

^Jk*jrf>*§M??J%) , SGLT (sodium-glucose cotransporter) M^M 

T-10 9 1 5#) , 11 jS — t FD^yXfD-r H^t HD^t- 
$ (#|, BVT-3498 ^) , T> ? ^^^^>^fc«^CDf^Kl^ IKK (0!K 
AS-2868 ^) > l^^>^Kttgfc«NH, y7hx^?>S«#ff»* 
15 (W001/25228> W003/42204 IBifctfUb^, W098/4492L W098/45285, 

W099/22735 » ^3*±-if»ttfldll (M> Ro-28-1675) 

aryK l^JH/X^jfh, if^VX^yK WVX^^h, 7^^X 
20 (SNK-8 6 0) , (ARI-5 0 9) , CT-1 

1 2m , wmgzmmtt&wzomtQm ngf, nt-3, bdnf. 

W001/14372 fc|BiO-a-aN07^ >M£ • ^«J«SJi»J (WU* 4-(4-:? D 

D7i - ;w -2 T (2-^ *?)\,-\ — r ^ ^ V u ;w -5- [3- (2-^ 3^:7 x y ^ ^> ^ D 
tr;W*^u*v/-;i/3fe£) ^) * ^ar-f>+t- ifc (pko <m, 

25 L Y— 3 3 3 5 3 1^) , AGEI^H (#L ALT- 9 4 5, KTW>, 
tf7 h*-*^^ N-7it^7 , /'J7A^D5|« (ALT- 7 6 6) , 
EXO- 2 2 6, ALT-71L tfUHU> (Pyridorin) , tfUH^U"^>^) » 

(#k y*w> , mmmw&m \*m > 
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V7hX^?>gM^fli (BIM23190) , TT$b — >'X~>t/?'J\,U*r3.U- 

f-f m-\ (ask- D mmmm*m\it>n% 0 

(#l> 7?AX&^>, v-WU^^X D/U^fX 7hJ|//U^f>, 

30 > X^Tl^>^^Ea#^J W097/10224 lCfi*©<b-&4fc, WZ-U 
N- [ [(3R, 5S)-l-(3-y-fe^^v'-2,2-> ? ^^;l/y□t^;^)-7-^DD-5-(2,3- 
> ? > h**/7 *~)l)-2-3r3FV-l,2, 3, 5-rh7k Hn-4, l-^>l/;f ^-*Hf tf 

10 ^1f7^^— ^D^^^^-h, z/&7sf°?5—h. i7'J/7>f^7- 

t?^U^ <f?7V)\*f) > 7 II 3*^211 (flu nw^>\ 
^7>x-y-;^> isUtt^Jl, X7°aif;l/^>, rt)V*jr)V?>, y^JVS.Vfr 
15 -f;WWI^>, ^V+M/^>> l-[[2'-(2, Hn-5-^V-4H- 

l, 2, 4-*+*3?rvr— ;i/-3— r;W H7xx;p-w;w *^;ki-2-x h^^-m- 
^7iv^t>, TAnS>tf>, x*xv?tf>, xft^fcfvig) , /7pn>?> 

7x>7^75X 7x>r;i/SX v-!7*h^>, 7>7x7 , 7^>, 5^ 
1f>7x^5 >> V> ? >H— ;K 7x-JP7 p D/t;-JI/75X 7D^>V*1/ 
VfX ; MCH^^^tn;^ SB-568849 ; SNAP-7941 ; W001/82925 
WOO 1/87834 fc**n*ft:'&4M» jZa-D^^HMI (i, CP- 
25 422935 » ; * >±tf y -Y (#!> SR-141716, SR-147778 

^) ; ^k'J >}£Jtlg ; 11 (3 - k HD^rP^f H^t h'Dyt-iflti 

(^J> BVT-3498^) , tfU/t—iffiSIl <#J> tJV'J^^K ATL 
-9 6 2^) > 0 37^Xh (W, CL-3 1 6 2 4 3, SR-5 8 6 1 1 
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-A, UL-TG-3 0 7, AJ-9 6 7 7, AZ40140^) , H 

tk-kwrnrnm v??>. cntf ^nvmmmkm^) m > 

Xh^>7^h I) >?)>'jyh, FPL-l 5 8 4 9#) , jg^ 

7u=i>. ^u^;i^#;p^a^:7*p^>^) s ^rwzkmm (#k x 

^T^F, ->^D^>^T> 5 h\ HJ^PA-^Tv'K, kFP^PP^X^ 

io 7^h>. hU7Ari/>^) . rn.mm.ymmm.mm w. 7t^V5ai< 

te^seaswti/TWu «*fcrr;wwb»i ^^07*77751*, 
(#k f^u^fx k*>^», *3ry— ;n» x ^7x7 

* P # 5 S'JUISfln! & 7 J|/y n > & £ 7 )Vy P >fe b 

(M, ^f>^-7xnx <>^-p-r^> (ID*), 3D--|iif 

25 TfcIL-L IL-2, I L - 1 2 >^-D b V». 
£Ufc!£3IS£UTfcJU «^.«rTXKU>, 7th75/7xX ff>\**9S' 
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Jl^>t7A, ^HrAU>:r-hy«7A(dalteparin sodium) ft: £) , 9)Vy T 'J 

(aragatroban)ft;a , <*K *p (urokinase), *y** 

-if(tisokinase), (alteplase), (nateplase), 

*>^7— fefdnonteplase), <pamlteplase)fc£) , jfe/j^ 

^*»J^ («, d tr^> (t ielopldine hydrochloride), ^P** 

*.A-;Wcilostazol), -T Pt}-^> «X5P;k ^ynxbth'J^A 
(beraprost sodium), »tf**^?-M,arpogrelate hydrochloride) ft: 

^) ft:^*^f sns. 

*W*&mm*£VTK. ®mZ7)ly r *)Vis\z-)\, (alfacalcidol) , 
*;P^hU*-;P (calcitriol) , x;P* (elcatonin) , 

b~> (calcitonin salmon) , x*MJ;|*-;p (estriol) , -f^U^tf 
> (ipriflavone) , A$Kn>izthU^ (pamidronate disodium) , 
7^>HD>BtthU^*ftft (alendronate sodium hydrate) , -f>#F 
P>M~^-hU 1 >A (incadronate disodium) Mifi&Vf&tl&. 

«**«i:LTtt, «*«**y> (tacrine) , H*«s?;j, Cdonepezil) % 
IJ/U ^ S> (rivastigmine) , (gal ant amine) 

20 mm - mikmmmmtLTfc, w^«««75^-h (fiavoxate 

hydrochloride) , (oxybutynin hydrochloride) , M 

yotf^U> (propiverine hydrochloride) ^#^£&jf £tl<g> 0 

tr-^ (Cancer Research) , I4 9#, 5935-5939 H> 1989 



15 
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)V • 3rZ? ' ' -dry's u*J— (Journal of Clinical Oncology) , % 

1 2%, 213-225 199 4*f0 , ilXfD-f H (0IK "rtttt 

v>m) . *bt?a7^=i}*mmm. ^h^t \*ut»j-\f.;-)vmmm car 

5 CyU^W>o. • i^-v— ^ * ^* 3r*>1*— (British Journal of 

Cancer) , ^6 3 1 4 — 3 1 8K> 1 9 9 3 , &&Tfc)V£>* I G 

F-l, $>§Vi««^K^S-r?>S^-efeSTNF- a. L I F, IL-6, 

2 6K> ffifcmmm(M* ALT-7II 3£0, WSf?£«iiiil(0)J> y-128, VX853> 
10 • prosaptide^), tft^lfcCfcK t^7 5X T^hU^U>, -< 5. 
5>K ffiX/ufr/vm (M, 7th'JyX N'Jl/^;P (Trileptal) , 
5 (Keppra) , v /^^> (Zonegran) , ^l-^/tUV (Pregabalin) , A 
-3t7-f H (Harkoseride) , #;wrT-fc?t!» , in^FMHI (flU t^ris 
u^y) > Tt^frm) y 13 yY<,m> abt-594), x>F-fe»j>^§ 

15 ttteirtlg («, ABT-627) , ^6/ >mO^ga*^(0>J, h7VH;V), 

A*05P> MR 29) , a 2 ^#f£»||| (M> ^OX>?» , ^Rlfa^ («, 

20 y) r^a^nm^it^mtmm't^^iiffi'v^^o 

*&w<D{t&m tmrnmw t &u&&t>&2> z.t\z£r>. 

(i) *ftw<D4K&w&r£\mmmM&m&x®^?zm&\z&^T, ^<d& 

25 (2) (@^, mmtez) *f§w<Dik&mtmm-?z>m 
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15 «*!l©«^ (2) *5S^©<b-&%i:^fflil«a:*8»J*fc«3!B-fblxT#&tlS 

2m<DMffl<Dm—&^M&-c<Dmm®i j 3-. (3) ^hj©^#i 
(3^#-r^^t*ti?#^ 0 a-atsmau Mitt* iwwrt, &T£&«k»f*3&.5. 
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5 (Dmmzm^*>nTb£^mi%ftL mm<mu m&m* mm 

^mn<ommmz^^mM(oi^m^mmmmL(Du^\^ ^mm, 

*mmwmm\z&w%*ftw<Di£&m<D^m&. mmvmmz 
io j;oTist§^ mi%Mm±mz>ttisX®)o . o i^ui o oii%, 

m^mm±mzmvxmo . oi^tio oii%, »^u<«^o. 

15 011%, ££Kl$F£b<«;f$0. 5^^L2 0ll%gftl?*§. 

*&m<DMmmz&rt&m®iig<DmQM<D's;mmfe. mM<Dmm\z^xn 
mtzw. m^mm±mzMVxmifs:^^9 9. 9911%, £P£l<«&j 

^m<Dit^^^mmMm^n'ens^\zmmit-r^^hm 
20 ^©^wm-e.t^o 

(Tween) 8 0 (7b7^/^^-m , HC0 60 {B^^tl )VX 
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u&m*&^) , mmfcM m> mt±bw&, mb^u^A, ^>-h-;k 

10 ££j^T€&o 

yt^^x^k^un-jk y-r-> so, ^;i/p-^y^ F6 8, -fe;i/ 

#L *&mm&rcwm5 l )i>mM£m&-rz>z.}iiz&K>. mmx^^m^ 
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Tte, «si^^MAi> •feJl/D-X^IS#> Hn-;HM, 

10 IMfcttT-f ^P*y-fe;^«, m«> TIB C2) ^-r# 

20 C13 attso^.k^-eowj* 
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)imm<^mmno. 5-5 ow/ v %, »^l<«3~2 ow/v%^^l 
h8o> T^Dzf-;^) , nsmm w> ^u-tuv, x^./-jm§) , mm 

^) , mum cm> m?v±v>. ^^;i/5>^> , mmmmm cm, ^ntf 

15 m^^n^m-Bx-m^n^o 

mmmfe* pHmffiMomMz&v, pH2~i2$f^u<«pH2.5~ 
8. o\zm&-rz><D&£i,)o 

w u ^)vmm <dm2j & , * tt&m \z £ d -hesamsi izmmrz z\h\z& 
mm t mmzmmf 5z.£&x%z> 0 

&mm7kmmt, mxu 100-121 ■ccd^#x s 5-3 o^se»mi 

25 f 

C2D MttMJX«^ttS^J*5.i«<7)^Sg 
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'J->yJW^^Ul'-h*i^ t0to^H7^7hRS-10 0, R 
L-100, RS-30D, RL-30D, RL-PO, RS-PO (T^U 

20 PWk /t77^>fti , ©77i'm *'J^Ut'J>«X7f^^ 

^J^.^— #-7- (Carbomer) 934 P. 940, 941, 9 74 P, 980, 
1 34 21?. #V%—tf7j )l (polycarbophil) , tDV^^J A^'J tn$-7 
4)V (carcium polycarbophil) OMIBte^rtl'feB F r 1 U y^tfcSSl) , 
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/W^73-1 0 3, 104, 105,' 304 <^Tn*>*IJ5KM^ (tfc) 

BB»7ktt»KtbTtt, «Atfy^7>, r^xhux t;w^>^t;i/?!7 
x^l/>^U ens. 

(w/w) , £?£L< feffi3 5tSL\,*Lffi8 0 % (w/w) , $ £ &C$?£ U< 4 0 
ftV>L7 5% (w/w) , Jgffl&tf »J V-©##^«^3/&V>b^3 0% (w/w) , 
JF*b-<tt»3fcl>L-#&i 5%(w/w)T&3. IftJBKfBttJHzKttttHSSSK:^ 

(w/w)£CF, »*U<«^5~^4 0% (w/w) , S5te»S:b<tt*55~J|&3 
5% (w/w) T^^>o ClC-e±f3% (w/w) &tt£jft^%fr&#*£ (#1, tK, 

mtmzum^nu^i)\ &&v<im®.&zw*mmtiia<D%L?mtz&i$z 

0 0 0 urn, ■£t>\Zft^.\s<\WiS 0 0&V>b«l. 4 0 0 #mT&&. 
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m&n* m&m* rnwtu mnm. 5fe**;fcsw*»fru s^wbrnbat^, 
m<DMm^Mfe> mo. 5fe^hm9 5% (w/w) , #f£b<tai&5. o&v* 

b3$8 0% (w/w) , 3£tC$f£b<te&J3 0^Vib^7 0% (w/w) T$5, 

-x, ^'Jifl/^Un-Jk tfn;i/tfDU F>\ y ^ f 6 8, 

;p#^->^^;hz;pp— x*;Pi/^A(ECG505), ^nx#jp*D-x:J-h u# 

A(Ac-Di-Sol), fe«a#U tf— ;HfDU H> (^DXtft?K» , 

tHD^nwvt;vn-x (l-hpc) awt^ns. t^n 
15 ;v-fe;wp-xw^b^. m*R3!k ^E&jh^JtbT^j^.^;p^> x^r 

«&<z>7&*Jf?£bi>. 
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»tefcfc£jefcSfl£bT«5Bk £X>K, 3A^f, 7-?m ^W>^l 

WimmitmzttVTmite^isffii 5% (w/w) , 0*L<«^ji^viL^i 

0% (w/w) , 2£klff£L<fc^2&^L#«j8% (w/w) T?&£ 0 

II. ^^M^I^ct^^S 

20 &WkM<D$imA\^ m (®mm(D®imm&^£tsi^) iz^Lxmit^vm 

9 0% (w/w) > #£L<te**j5&V>b?&5 0% (w/w) , £ £ fcl»F3; L < fct&F 
5% (w/w) T&£ 0 

25 MM)*.) l&^Ll 0 0%©ISHT^b^-&^ili:)6tT?# % »^L<«1 
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znteVLTM T-fehnbu;K ^dp^;i/A, ^vyzu?^ yu 

5 ^ftOfc&CISi, ^x>^, n/N^m> ?K>S&^ 
15 V>» 

^m^m, <*»u mmm. a^*^af)T?*oTt>H^« cut?- 

JgrS-fe^O.-T. (JlSfb/fc OHO SiU 7h*t;VPH10 ltuE) , 
tfrgf, ^7-a">t, Mfc#$r.<*, UMT^*^**, ft 

4. 5-&I99. 4w/w%, $F£U<te&)2 0 9 8. 5w/w%. S&fc 
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•A mmmfom, ecg-5 0 5), ^p^*;Mp-^th'j!)A (w^tfi* 
pes) fc&ws^&n, M^.^7jci^bT©7j<, mm. &zwtm&mm 

0 5~83 0w/w%, #f£L<teif$0. 5~$J1 5w/w%T&£ 0 
KlilD*T, mm iZ ck D SS!MJ(C^ T«/fl CO^MJ £ S iC#A,T V> T ck 
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trasn* m®uz)> mmm> mrnm, mmm. »*wjt5Wfc 
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T^fti^-hU^A, x, x^ v>xh— ;k y;Ptff>— 

««rS*fe;pP— Xfc£) *W^bVi 0 7jt#flM4#y^~£bTte;tfA (#!!> h 
;Hr;i/P— X, fc HP^->^^;Hr;i/P-X. b FP^v-yptf;Hr;i/P-X, 

zvjvm (M, #— ) , #u*^*u;nk #u if— ^t;wp-;k # 
^-y;vt*h-;K tssm, ^x>m, ^^mj^a, 7xp;i/tf>m> 

i*z\z, mm\z£*)±$&^fcmiRm. mmitm. mimm^ 
i&fr*mmz&v<\mm&&&^Tm'£Lrc'&. nw&nm^m-r^^tiz^ 
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#S>n3^£^M2ii:T(cast):7^;i/A<LT3o W^iJ, 

ft'fbBfrjtjw, «#«9, m&m. mmm. i&m&uE<Dma®*m%-x 

^-:/k-F7k£©MfflJIT^-73:JP£ (£?S;b<fc£l 0-1 0 0 05^ 
25 /J^^e>^^^;t3(psylHuin)aTSfi^^©l&#jttSSli^b<«^14 
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MjWfcttanr^o. i~£js 011%, »^b<j»o. i~^3oa»% 
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Q>{t&m&it\zmmmva<D 9 0 %&>±*®m-z&z> c ttfpsmtzmM (-tie, 

5 ±IB«^»©«3W^#fc»*r*"^#«tt, #91 0~i&9 911%, £?£L< 

#55a«x-e&*. wftaB©wa^#fcjrr*«r«tt, sso. i~^qo 

#-r<5*#S:tt#&0. I~t9 5 0fia%, #*U<tt*9l 0~^J3 011%T 
-SmmtffiO. l~*SllOIi%, #SL<fcM8l-Hl&5a*XT?&5. JtIB 

20 n^*ni b$jo. o o o omg/kg, #*u<ra#&o. 0 1-H® 1 0 0 

mg/kg, «k&SF£l><toi:*&0. I~|5l00mg/kg, fcDtoWISO. 1~ 
ft 5 Omg/kg$, fcfr-^bmi. 5~*9 3 Omg/kg*l H lEbfc&ScEl 

25 tt-£"r<5&fi©& 

m*u settle, mm, mmmmo&n. mm. mm> w 
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tcL^tmnn-^-vmnMrni k gfcm&frvmo. 001-200 omg, 

j?tb<«D0.0 1-5 0 0mg, t£Z\Z&2iL<U, I50.1~100mg 
fflfc^tTfej;^^ ^WOfc&WZ&^V 

10 fctl^~3 0£U*K $F£L<tel 0#~1 0£U*i, <£D03;b<tel 5#~ 

rai o^~6i^», j:D»^b<«i im^mzmmmm^ 
15 ^siv^stLxft mn&^mmizmM-zntcwmmwm 

o.ooi~2 0 0mg/kg$lnS4U #& 1 5 ^mzma^mMizm 

m^nr^mm<D^m mo. oo5~io omg/kg^i amtLxma 

20 ^B^ffl V^tlS Ut^-I6f (GRP4 0) fcju 15 
^J#-^ : 1 > @B^J#-^ : 3> gB^J#-^ : 5, SB^J#-^ : 7 ^fe«@2^J#-^ : 9 

T~&frzn%T$;mmm£m-' i bL<femnmzm-<D7$ smmm&sm 

25 OX, Oit^, fc3/$>, >^>, ti-;i/^^) ©&£>t0£jifflj!& (MAtf, ml 

mm. mn> ^ujm b^bb/sbh^ »m^>^jw\>xa, ^mmm. 
^>^-)a«, 9>y;i/A>x«Hjis, ^&*nj& Jt&awk to&mm. m 
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mm. smm. ^3.^)^7 -mm. mmmm. p?*m. &mm. mm. 
mm . w##* mmmm. &wmm. ^mm. nmmm. &h-*mgu %mm 
m. iH : «BflS'b u < »iHm«Hjffi. &rc.\zzLnz>mm<DmmMM. #m%Kfi 

5 mz.&. m. m<o^msL cm. mmm. *m&m®. mm. mm. mm 
tsp, mmrm. ±m&n. mm. ^m. mmm. mmm. mmm. m 
vtm. mm. mm) . wm. rm&. w. mm. rau srau &mm. ^m. 
mot. wm. wm. &m. mm. m. mum w. ±m. *m . & 
m. mm. i&m. ^rm. mmm. mmmm. mum. m%. mm. $m. m 

io m. mm. nfeffite&z&&T&m&n^&vT%&<. 

ga«T?*otfcj;^. mz. gpr4 ofeBm?>5*jw\>xmizm&mv 

mmm^ : i > mnm^ : 3 , m&mm : 5 , mmm^ : i &Tz.\m&m 

15 BH^J## : 1 ^ SB^iJ#^ : 3 , : 5 , @2^J## : 7 *fc«B2^J 

20 tsieitbxn wx-tt. m&m^: 1. saw*: 3. mmm^: 5, 
seawt: r&itmsm&iz 9-e&t>zn2>7$.;mmmtmnmzm— © 
7$y»K#i*;firu @b^j#-^: 1, sb^j#-^ : 3, E3W#: 5. mmm 

©ffi&^pi^ JQO. 0 1-1 0 0{g, ft3iV<\mo. 5~2 0fg, «fc 
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GPR4 0itm a) @3J!l#^: 1, BB?!)#-5§- : 3. @H?iJ#-5f : 
5, @2?iJ#-5t : 7 £fcte@3?U## : 9 ^^n57$ y^gH^J^cD 1 ikfcte 
2B&L± W&h<fe. l-3 0flift, «kDS?£L<«l~l 0«g£» $ 
^>(C^*b<«OT (l~5ffi) ) 075/i^Lfe75;»J, b) 
@B^iJ#-^ : 1 , m?mn : 3 , @3?!!fH§- : 5 , @B^iJ#^ : 7 SfcttK3W§- : 

iDjfSKui-ioiBffii, $e>c$?^L<«M (i~5 m) ) <£> 

T$y^#*Db^:T5y^gB^ c) @B^J#-^ : 1, IE?U#-5§ : 3, @H^J# 
: 5, gB^"J#-^: 7 S&ttSaiM- : 9 ~?i&ibZnz>7 5. jmWM^(D 1 £ 

*«iti:*^GPR4 0B, ^f^^^mcommizvt^x. sewn* 

TfSto*tl575>'»i2?!l*^tt5GPR4 0*H:C«)tt5GPR4 0 te, 

c**#;&;i,#^;psfe (-cooh) , ^sjm^u—m-coo-k r 

5H (-CONH 2 ) ^fcax^Til/ (-COORx) (DfatlT&oTfc.fcVio 
^^TX7f^^§RxiUTft 09#.fc£, *5P;k X^;K n-7"P 

/7d^>^;k 5/^aA*i/MHoc 3 . 8 ^D7^Jl/S, y*. 
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gpr4 0{:h ±.mLtz.w&n\z&^x. N3zi®<D*tt~>m 

sm<Dmm±<Dmmm <mx\t, -oh, -sh, -fay\A-;pa, 
■k e <d c 2 _ 6 7 )V% j -r jimtji e <d c , _ 6 7 i/)vmtz t* ) x&m £ nx 
15 ^-^n^o 

Emtn^7GPR4o, @b^j## : 3^tD^n^7s.ymmm^ 

tft§7yhGPR4 0, IBJIJ#-^: 5 1?tte$n57S /MB7«*£*rr 
£fchGPR4 0, SB^!I#^: 7TgfcSn§75y^J^fT5*n^ 
20 -flf;PGPR4 6, |B^iJ#-^: 9 T^^tl^T a J mSE^JSr^Tf £ AAX 
^ — GPR4 0&H7^fflt/i£,n&. uO^tY!)7GPR40, 7«/hGPR 
4 0, *x^-f 1fJl/GPR4 0^J;t>7NAX^ — GPR4 O^if^gaMT 
hhGPR40H WO 2 0 00-2 2 1 2 9, Biochem Bi 
ophys Res Commun. 1997, Oct 20; 239 
25 (2) : 5 4 3 - 5 4.7 ^f2«c$nTV^^CDMaMT?afe-5a 

GPR4 0Ogg^^H (OT, Uft^7'?-\ZEmmirzm&tffo2>) E 
±IBbfcGPR4 0<Dmft^7°^\*X&tll-£fttl<Dh<D'V&'DXh£ 
Kifi, MfUt, GPR4 0©iei^©^-&, «l©^i:Iffll/Tl^a|5 
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BB?U#^ : 1 , W.&m^ : 3 , IH?IJ#^ : 5 , @B^J#^ : 7 * 

5 Htim m7k&7uy hffiffiiZ&^TMMftffl& GHzM* 

(Hydrophilic) gB-fe) t&¥rtStlitt&&1tlStt1'7?- FT&£. 

SStKI* (Hydrophobic) *8fc*tr^y^H*>RI«llCffi^*J:t38«T?* 

15 mmn&Tik-r. . . 

(ifst<fi, l-ioim zzizft&vKtemm ci~5» ) ©x^ 

l-2 0fflgS, iDSf^b<ttl~l OlPgS, £&fc#a^<W:a:ffl (1 

kk± (»si/<n l-ioim «koff*u<tt»«, $e,(c$f*b<« 

25 *»W©»^^HttC5tt«W«*^/#*^;i« (-COOH) , jj 

)V#*z/U~-h (-COO-) , 75 h' (-CONH 2 ) tfdilXf^ (- 

coor) ©^n-easoTfeiVi. *58^©ffl^^F^c*«i^fc*;u 
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ns. 

*%W(DUft^79-F\Z\*, ±|BLfcGPR4 0 N*^ 
G P R 4 0 Sfc«-€-©»^^9=- h*©J|tl/m ttS&fc8fta££©£33fe 

b^o ^oMtbxfi ^awt, «sm mm. u>», ji^* 

15 GP R4 0 ±ISbfet h^i#A»«b©aiilSS*fc»3iai9fc^5 

e^»©uir^-ae»©»»t&fefcj;oT«jfi-r*c:tt>7?#*b. « 

fcCit-r 5GPR4 0 S3 — Ht5DNA§tft5^I6t#§^*t5C 

20 fc h^niM^©mm*^:i»»e>^-r§*^, kh^niiLiite©^ 

GPR4 0 i foL<«-?-©$P^y^H^^:fi^-©^^^:«^-©T^ K#©-& 
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(2' , 4' -^h^>7x-Jl/-hHn + ^^l/) 7x7 + ym 4 
- (2' , 4' -v* h^>7i^-Fmo c 7^7X9^1/) :7x/^v1& 

5 m&&mmz&mvrc7s.sm*> gmt-rzm&nvmmmKuz, &&&& 
co^mm^mzm^ mm±xm&i£ j &2> 0 Ki&<Dmmzwmftz> : m&n& 

ah'ittm dcc, n, n' -3?>fy^Di;^;^'f5 ^ n-x 

^nS(:j; SiStt-fb £ « 7 *fe $ teM^M (fl|*.fc£, HOB U HOO 

bo ££%\z$m7s./m*m.&mm\zmi}nT2>'t)\ 

15 fe^HOBt XXT^&SVittHOOBt X7srJ^tTjbe,^C*#i7 5 

;m<nmmt&ntevitmzmmzmiM'?2>z\ 

^•s^fc-eeffl is 5 % z\ £ &m e. nx^ -s e> musir £ n 5 s . #i * 

N, N-^^;VA75H, N. N-^^7tb75P, N-*^)l> 
20 tD'Jh , »5:t*0i$75l < ^ t^^^, ^DDTjN^A^^^ADyWt; 

fik<k7kmm> h>j7;vtnx^7- >Wfc£©7;i>:3— ;mh, 5**^;wx;m*3t 

H^saiawesVu i^-2o~5o < C0»e>isi^n§„ ?g<& 
itisnfc7^ymwmm*migi. s~~4femmxm^*>nz>o x>hnu> 
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fc<1R&Rfo&mK)M?Z£\z&b+ftifrm&&ni3i5Z Bite* 

mn<D7S.S&<DVm&£VT\Z, WZ.& Z, Boc, lert-^>^\s* 

^^7^2j?-;K ci-z, Br-Zs 7^v>^;^^>#;M?x;k hu^ 

^7xr jifcxyj j^-t-ov, Fmo c^<H^fflVie>nSo 

03 r^^xT^wb («*.wt, *^;k x^;k 

15 ^>^;i/^->^;v^-;i/t tert-:7>*^#;M?x;vt: 
1Mb. h U 9\>Vfc h*7y Pto^fc«fcoT«ltS 21 

(Dfcffl.7 M ; ^ )vm, ^>^M^i'©7D-f;vs, ^>^;i/^^;i' 
20 #x;wat, xh^>*;i/3j?x;vs^^©^m^&si^$ns^^ffl^e,n 

Dtf^xjH, tert-^5=-;V3fe»ifT?**. 

^D->>0^xy-JH47Km*^^StbT^ B z 1 x Cl 2 

-BzK 2-XhD^^Jk Br-Z, tert-^^P&if/^^Sn^. 
25 t^^XD^^^V'-^CftiStUTa, Tos, 

i/-2, 3, 6 - hU*^;W<>i£>yUl/*x;K DNP, ^>^;M"^>* 
Bum, Boc, Trt, Fmoc^^fflV^nS. 
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2, 4, 5-h'J^DD7x;-JK 2, 4-^hn7x;-JK 

^)\,T)Vu-)^ ;^7-hn7x;-JK honb, N-tHn^w^ 

h\ N-kFD^>7^;W5H, HOB t) <hCDXXrr;K) ^^^fflV^tl 
5 3. 

^f;vx;V7^H, l, 4 l. 2-x^>e?^— ;u 

ttiii o ^^n> h u 7 P h 7 7 >©-r > F-Miii ^ns* 
20 ;p^;v*«±|2<z>i, 2-x^>^^-— ;k i. 4-:/^>s>9M--;i'fc:£ 

25 *^&aifia*?L/3*. 
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GPR4 0_Of P*fttt*©«tt, nfo'jktoW^-??- KCD-Q-rtifefc 

a) M. Bodanszky M.A. OndettK ->>irvX (Peptide 
20 Synthesis), Interscience Publishers, New York (1966 ^) 

b) Schroeder 33 Luebke, if F (The Peptide), Academic Press, 
New York (1965 ^) 

d) $<g,mw &&zmm&¥-> £<ik¥mmmj& u lai©^^ iv> 205, 

25 (1977 *£) 

e) ^mmmmgs mmm^mm mum ^^f^ mmmm 
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5 GPR4 0*3-l«t**U^^WHtl/m _tgBUfcGPR40£ 
3— HT*ifi»S5«I (DNAtfcttRNA, ffib<ttDNA) S^TTSt) 
©T!*n«Vi*^*'b©T?»oT'b«fcVi. R^U^^l/tfKttttt, GP 
R40^3-Ft5DNA, mRNAiORNATS^ ^M^Tfe, 

10 DNA : RNAOM^'J V F*C*>«kV>. —aMS©*^^ -fe>X« Crfcfr 

G P R 4 0 S3 - Ht5# U Vt? HSffl V^T, &9B©^&E 
r&rPCRt^OJ&ffiJ 15(7), 1997 B*©:£ft*&tt*nfc«*Cfc:& 
15 ffifcit), GPR4 0©mRNAS€lt*ili* ,> Ct*. 

GPR40S3-mDNAtLTH *f J ADN A, ^rVADNAM 

DNAM^'J- £-j5£DNA©Vvr*rCfc<fcV>. ^y^y—wsmt* 

20 V^Ttl-eafe-pTfe^Vio S&, ±BbfcJWJ»'»»J:0 totalRNA*fcttm 
RNAiH^^PML/fe'bOSrfflViTifi^Reverse Transcriptase Polymerase 

Chain 

Reaction (^T> RT- P C Rmtm%F?Z>) fc«fcoTWr*££ tTC* 
25 IMfcftfcte, GPR4 0*3-Ht5DNAtl/TH @2^J#-^ : 

*n5ifiSS?JSttt5DNA, *fc«ffi2BI##: 2, EHS* : 4, SB^U 



• WO 2004/041266 



130 



PCT/JP2003/014139 



tf, @a^iJ#^ : 2, BB?U#^ : 4, gB8l## : 6. @2?U## : 8 £fcte@3?iJ# 
1 0-TSt)$n-5^*@B^J<i:^8 5 %E*±, Iff £ b < fem 9 0 KEUi, <£ 

^I^jx^— • ^n— (Molecular Cloning) 2nd (J. Sambrook 
et al., Cold Spring Harbor Lab. Press, 1989) te|B<fc©:£8B&£K:1S£oT 

OmM, $?£;L<fci:>f$l 9~2 OmMT, 5 0~7 CC, 0£b<te 

20 &I6 0~6 S^CD^^T. «rfc, :hHJ#A»fiW**U 9 mMTlg^ffl 
6 5 , CO»'&dJ*%>ff*bVi. 

«fct)&#«fcKk iH^iJ#-%: lt^^n57$;flH?iJmt57^X 
GPR4 0Sr3 — HT^DNAiLTH KBI#* : 2Tgfo$tl5tSE5iJ 
3 D N Aft 

25 B23Wf: 3T^£n3y5y^Id^J&^WT3^;*GPR4 0£3 — 
HtSDNAtLm 6a^J#-^: 4T^t)$n^^BH^J^#-r 5DNA 
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5 DNA^M^^tlS, 
DNAft:£^fflV^n?.. 

*>J;^o y/ADNA, y;ADNA7^^7'J- _tfEL7i*« • li 

M^cDNA^ ±f3b£:iSM • »*OcDNA7^7 , 7'J- 

15 ±SBb&ttll!& • mi^J:DmRNA®^^iiiab^: ! bO§fflViTIi:^ Reverse 
Transcriptase Polymerase Chain Reaction RT — P C R$££:H§$5~t" 

^IfcWfctt, F^3 - Ht^DNAi ITU 

( 1 ) B2^J#-^ : 2 > mnm^- : 4 , @B?!l#^ : 6 , @H^J#-^ : 8 fSfcteEEl 
20 1 0T^$n^^S@e^J?r#t-^DNAc7)gP7>m*BB^J^*-r§DN 

a, (2) is^wt-. 2, mmm*: 4, @3?"J#-^: 6, BB^J#^-: 8 

Tf/W ^U^-fXTSJftSS^I^b, @B^J#-^: 1> @B^J#^ : 3> SH^JS 

25 GPR4o^R»traRoistt (i, u# > Mfr&flH& S'dWHWMat 

f^ffl^^) ^-r^l/-fe^-SeK^n-H-r^DNA(7)m^*SH^J^W 
f £ D N A & t* £> tl& . 
S2?iJ#-5§: 2, 13^J#-^: 4, IH^J#^ : 6, : 8 £fctelH?iJ# 
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5 jg^&ns. 

GPR4 0tfeaM^?H (OT, GPR4 0iBSIB-r§«^^ 
£) ^^^n-Fi-^DNACD^n--->^(D^<i:LT^ GPR40O 
g&$H£S@3?!l£ fTSMD N A y "7— V>T P C Rm\Z J: o Tiit 

&rz\z.mmtz^??-\z®.?)'&/vrcDNA&G-pR4 o©— g&&&v>fct 

10 ^^Sr3i--H-r§DNA8frM- ! bb<«^DNA^ffl^T^Lfc ! fe©^0[) 

3>©^^«s 0>J;U;£, ; EI/^7--^D-->if (Molecular Cloning) 
2nd (J. Sambrook et al., Cold Spring Harbor Lab. Press, 1989) }C|B^ 

DNA©&ggB3riJ©^tfefci, PCR*>&»©*vK Mutan 1 
M - super Express Km (Mat (#0 ) , Mut a n™-K 

(#0 ) J&££/I3^T^ ODA-LA PCRj£, Gapped du 
P 1 e xj*> Kunke 1 mt££<Dmfo&to<Dj$m&2>Wttn*>\zmCZ>J5 
20 ^K^oTfTft? ^i^T^^o 

^d— Wb^tifeGPR4 0 F-rSDNAteatfjlcJ;^©^^ £ 

iDNAt^©5" m^W£83IRlfi&n F>£bT©ATG£W 
U £fc3' 5fcJBiWfc:tt0f?J»±n H>ilT©TAA, TGA^fdiTAG 

' ^DNA7^^ — SrffiViT#iD"t"S C <h fe"Z!#<5. 

GPR4 0©l!I^5'-lt (-f) GPR40^-h't5DN 

A^eswfrsDNAWfM-e^ioau (a) mDNAm^m^mm.^ 
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^^-tl/Ttt, ^»ift*0^7^5H m. PBR3 2 2, pBR3 
2 5, p UC 1 2 , pUC 1 3) , ttffi^©^77,5 H («, pUBll 
0, pTP5, pC194) , #*S3fe^^$H (W, PSH19, pSH 
5 15) , A7 7-^t*0/^f'Jt77-^ PhP<7-T;PX, 7^'>-7 

A*4 i ^p^-r;^/cj:^©i!j^ t 7-r;^^<i:(D^, pai-il p. 

XTL pRc/CMV, pR.c/RSV, p cDNAI/Ne o&i¥ffiU 

• Cine><D5^, CMV^Dt — ^ w- % SRo^O^-ai^I^S©^ 
15 ^ffSbVio fi^IJ/xiJ HT««IT»*»-&«, trp^nt^-, la 
c^/P^E— 9— , recA^D^- AP^Dt^- lpp^ 

Hi^A'fjMii-e^ss^tt, spoi^ot-^ s 
po2m-^, pen'pyn^-ai*, 

PH0 5^O^-, PGK^Dt-^- GAP^O^- ADH^ 

20 P^E-^-^ifw^bv^ iimuati&^^tt, jfu^fu >^p 

SV40or i ft££#WbW&fc<Z>£/B^3;i<>: 
h f rtK»t5»^*5) Ate^ WVbW-h (MTX) , 
:/>ftt£ilfe^ (£AT, Neo r Wt§S^^^> G4 18iffiM4) m& 
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mtfZnZo ttfc, CHO (dhf r~) »£J3^Td h f r jf^ffcjliR 

m^mmx^^m^^ mf« • ^^jvmm, sue 2 • ^^jvm 
15 ba, «j^m^^ffl^e>n^o 

Xi/iiJt7Il0ft^Jttm X^xUtT-nU (Escherichia 
coli) K12-DH1 {.^U-s—VyVX • Or? • If ■ i~^ai~)l • 7#5^ 
- • • U-'f X>WX • • f - a-I^I- (Proc. Natl. Acad. 
Sci. USA) , 6 0t, 1 6 0 (1 9 6 8)), JM1 0 3 C^^< 1^7^ • 
20 TisyX • UU— 5=- (Nucleic Acids Research) , 9^, 3 0 9 (1 9 8 1)), 
JA221 Ci?^— • ' * 1^*3.5 — • /t-f*n5^— (Journal of 
Molecular Biology) , 1 2 0^, 5 1 7 (1 9 7 8)) , HB101 [v 5 ^- 
• ^1^3.^— • /Vf *P>*-, 41#, 4 5 9 (1 9 6 9)), C 

6 0 0 CS^x*^ (Genetics) , 3 9#, 44 0(1 9 5 4)) fzEtf 

25 fflV^n-S. 

M^XiittT}! nf^-XW^ (Bacillus 

subtilis) M I 1 1 4 >, 2 4#, 255 (1 98 3)), 207-21 

(i^t-tJV • • AM t^T57 h'J- (Journal of Biochemistry) , 9 
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5#, 8 7(1 9 8 4)) ft^fflViftnS. 

ittLTIt MZ.lt* H-y^n?^^ -kt/HS/X (Saccharomyces 
cerevisiae) AH22, AH2 2R", NA87-11A, DKD-5D, 2 
0B-1 2, v'l/lty^aT-'f -feT. (Schizosaccharomyces pombe) 

5 NCYC19 13, NCYC2 0 3 6, tT^T A'XMJX (Pichia 
pastoris) fcgifiR V> £>*l<5o 

SSMfcfb*IJI& (Spodoptera frugiperda cell ; S f MM) . Trichoplusia ni 
OtpmmmOMG imm., Trichoplusia ni ©9Ffi5fe<D High Five™ MM, 

10 Mamestra brass i cae £5fe<D&fflfl&3;7c Est igmena acrea fiJfeOD^ffllS^if^ffl 
V>£>n&o WK^BmNPVOS^ii id$tfbi|g (Bombyx mori' 
N; BmNll) S^ffl^SnS. fffitLTH S f 9*B 

J3& (ATCC CRL1711) , S f 2 1 MHXa (EUu Vaughn, J.L. -f > • tfw # 
(In Vivo) , 13, 213-217,(1977)) fc&WB^SftS. 

15 Bfiitl/TH ^7<3©^)^£^fflV^n^ CWffle.. 

— (Nature) , 3 1 5^, 5 9 2 (1 9 8 5)) „ 
MmmmtLXlt, lrJMCOS-7-, Vero, 

AA^^-SBJSCHO (^T> CHOmmtmm) , dhf raMEnP**^* 
^--XAA^^-iSSCHO (£TF, CHO (dhf r") mfl&^RftBB) > 
20 ^XLSfflJfe, Y-)XAtT-20, V^7X$XD-Ti|ffl^ 77hGH3> 

if • j-i/aj-JV • 7%?* 3.— • • +M-x>iMX • • if • a.-x*x 

— (Proc. Natl. Acad. Sci. USA) , 6 9#, 2110 (197 2) > 
25 (Gene) , 17i, 1 07 (1982) ^t*fc|B«©^iC^oTff^5 C t 

^ • ^x^r-f (Molecular & General Genetics) , 16 8#, 1 
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1 1 (1 9 7 9)fe£\Zft1&<Dj3m\Z'ftvTTTt3i5ZL£&T*%2> 0 

(Methods in Enzymology) , 1 9 4#, 182-187 (1991) > ~?U 

5 rty • it* • 3-— XXX— (Proc. Natl. Acad. Sci. USA) , 7 5t, 19 29 
(1 9 7 8) te£lZ^m<D^mz$£>?TntZ0Zi:tf-C&2> 0 

m&MM£r£tem&&mM$m?%\zi,z, mm*, mt/f^yn^- 

(Bio/Technology) , 6, 4 7-5 5 (1 9 8 8) ^^fcfB«t<D^lC^oX 

io nwmm*mnmm-r2>\zte, mi^wsiitti^yp 

hn-;i/. 263-267 (199 5) (5fOT:fgfr) , ^oni*- 
(Virology), 5 2i, 4 5 6 ( 1 9 7 3) iCfBic^jStd^oTffft^ C 

ClOi^fcLT, GPR4 0£3-FT£DNA£^WTS5giPE^^-T 
bTtt, Wfcfcf, if;H3— f^h>J>, *X»te»*fr, >-3«fft:<h\ ^ 

^x^x, *s*a, /•su'dsamMmtziivmmttfc 

a, awb^*^ Aft£a*3Stf&fts. max**, t*^a>n, £ 

5/»%^tTM9*tfl C^^- (Miller) , :*-;!/ X^X'SU * 

>IV • -f > • =E V^r^-^y— ' v^jc^-tV y (Journal of Experiments in 
Molecular Genetics) , 4 3 1 -4 3 3, Cold Spring Harbor Laboratory, 
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New York 1 9 7 2] *WSLi/\ Z Z fci&gfc <fc X> 7u*:—? — %%}m£. < 

te^Xv-^U kJSIOS^, JMttfflfiMQ 1 5-4 3X^^3-2 4Rf 
Hf£#V W^JR*©*^, igHte®3r&> 3 0-40 6-24 mHUff 

(Burkholder) */J\#ift (Bostian, K. L. 6>, ^D">-i?>^ 

i-ixi- (Proc. Natl. Acad. Sci. USA) , 7 7t, 4505(198 
0)] ^0. 5 %#1f$ym£^rf £SDi§i& (Bitter, G. A. ^n->- 

^•f -a-iXX- (Proc. Natl. Acad. Sci. USA) , 8 1#, 5 3 3 0 
15 (1 9 8 4) ] d^fSnS. ^©pH[^5~8fciit§©«U^„ 
««tta*3!Q2 0-3 5 < CT5&2 4~7 2B*MfffeV^ i&SfcJfcCTa&^J* 

Grace's Insect Medium (Grace, T. C. C. , ^-f^-V^- (Nature) , 195, 
20 788(1962)) fc^tWfcbfc 1 0 %C7^jfii^©^iiq^*3S3i:i0^fc'b©^:t*^ 
fflti&n^. ^©pH«^J6. 2-6. 4fciS9^*r^<D*W*bVi. l§$|tt 
®^I«J2 7X^^3-5 BWrrft^ ^teJfcDTffi&^at#&iin*.a. 

5-2 0%©JB&^Jtf^£^trMEMigit& ClMx^X (Science) ,12 2 
25 #, 5 0 1 (1 9 5 2)), DMEMigife t^V a D>*— (Virology) , 8#, 
3 9 6 (1 9 5 9)) , RPM I 164 Oigiffi (>^-±;i/ • ^"^ • if • 7* 
U*> • tl)V • 7 Vv'X— v'a > (The Journal of the American 

Medical Association) 19 9#, 5 1 9 (1 9 6 7)), 1 9 9J§ttJ VJU^ 
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—V>9 V-y--fxr^ • 7*— • If • rt^ Or u • X 

> (Proceeding of the Society for the Biological Medicine) , 7 33=£, 
1 (1 9 5 0)) tZtifim^bn&o pH«>t$6~8T?&3©/Wi;L^o 
«ffl^3 0-4 OWmi 5-6 OPSlBfrft^ ^glCifcUTS^^S 

* it t> & £ zl £ ifi'V # £ . 

±m%m®fr 5GPR40 &#it«@i-r s tibcd^ic £ d 

10 GPR40Sri§SI«#:^^V^M»e > }ftffiT«>^|^bX«, 

15 - 1 0 0™fj;a:<D^®?g14»^^nTViT'fe«tVi o ig^+iCGPR4 0 

-rz>jj&, mmm. mKzm&. y;i/5i& M«sDs-5)?'j7i"j;i/7 
mtz> Jjmts: z&m v> e> n& . 
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10 So 

OTlc, GPR4 Oi^-o^SWUif>HT?afeSiig^<hco^te^^t:$ 
i*S-ffc^ (fip-£> GPR4 0^-TSft&©U^>b\ GPR407^h 
£/><:teGPR4 0 7>^XXh&£) ©X^U-->y^^OViT#jZE-r 
15 So 

-L3£©£5£, ^m<Dit^m-±GPR4 0Wtt§ft§©T?, GPR 
4 0 (m^X.*fc«F^)H't4GPR4 0 &^?ibfcm^©iffllSM®5>^;<i:^ 
*5£m<Dfc-&W* J #u¥-h (surrogate) 'J^>FiUTffl^c 
®<&7^-fe-rM£ffi^sz:££<kt>T, ^fb-&t)04'^e>GPR4 0 U#> 

GPR40U#> &TSTzi~7, h te, G P R 4 0 C^bTMM^ 
'It^T^SW^^^^SW^b^^^S (OT, &8sbT TGPR4 9 

»Ca 2+ ll, MrtcAMP^, »cGMP4^ ^y-> h _ 
JWJ >MS£. Willi?!, »I6g0'J c - f o s 
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2 + mm±^-m^ mmpi c am p $L&mmm&&mi nz . 

m-e&Zo ^mmmiz^x tgpr4 0T>^rf-xhj v> 

T §m^:<t L-T^ffl £*t£„ 

o t©»&**iigfi"rs^^ *feHflij»m^GPR4 o t<Dm&ti*m4> 
io -r^fc-fe, *»wtt. (i) GPR4 0£*mm<o4t&wt&&M-z&rcim 

(ii) GPR4 0t**WCD^4fe*J;tm»^'»t*»MS'a-fc*^ 

<J-^>^SC^^TH (i) £ (ii) <Z>«^K::fc&*£, 
15 m*.& GPR4 0Kl»-r**»WO^4»O»^*, Jiffl»J^SI4^£^afJ 

a) *«b«:*«K©^«*GPR4 0lcSfttS'e:fc«^i:, mWlVtt 
^©ft^i^ft^SGPR 4 o (;ijSl!Stfe^fc*Jt5, SUB 

20 Ufc*^MO^^©MGPR4 0iC^-rS^»§«|^b, Jfc«rr<5H££ 
!Hiit§GPR4 0 Tzi ~X htfefiGPR 4 07>^^X h£>X^ U — 

b) ^tfc*^©^«SGPR4 0 *^-r*aii!a*fe«KswiiaoK 

ltMWGPR4 0 7^r.X htfc«GPR4 0 7>^^X hOX 
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c) Ml Lfc*3803 GPR4 0 DNAmt*»Wsift# 

5 ^(ccfetts, mfflUsrc*mm<Dfc&w<DGP r 4 0 K*rr**6'&a&*«fcu 

Jfc85TS;i££#»£"r*GPR4 0 7i-X h*3tttGPR4 07>93~ 

d) sa&te^^&T&itf^&T^ gp r 4 0 s«g-^rrs«Bia»c* 
^gpr4o ^^b^«pjmstt^^n^nay^b, pr#£jfc«rrs c t 

10 £#lfc£-r-5GPR4 0 7^Xhtfc«GPR4 0 7>^^-Xh©X^U 

e) GPR4 0 I)NA&&m?ZMnfem4¥&mmir2>zitiizJ:z>TM& 
m±\z&misfrGV R 4 0 *^T55BB»J^tt^> tt»<b-&«J©#flET*J: 
tf##&Tfc^n^n»lJ£U WS&JfcifcT* £ ifctttRtT* G P R 4 0 

15 Trfnx htfcttGPR4 0T>^rf-X hCDT.^ U— 

f) *»WO^4»*GPR4 0*^WrSJ»IJiafc»«$^»^i:, #5fc 

W©te^*Kfc«k^ifefc-&*&*GP R 4 0 fc«T*IBISfcf*«3*;fc#&fc 

W<5, GPR4 O^L^M^tt^iJ^b, WS^t^if 
5GPR407^h^diGPR4 0T>?3~X h©7.^ U 

20 

g) *^Oft^GPR4 0 D N AS^f 

uinioTi«±i3iL/fcGPR4 oizmm^^m^t. *mw<Dfc 

C t Ccfc o T»ill± (Cfg^ 1/ G P R 4 0fcSH»£-fr&«<&tC*5W-*, GP 
25 R4 0fc^TS*^jM»«te&»£L, JtfeT'S £ £ $;#iltT5GPR 4 0 
7^-Xh^fdiGPR4 07^^7 h(D7,Z U ~->^>&*fc<Hi#irr3o 
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rtt, w^t«» mm (mx& mm. u>», jwbzk*«, t© 

£jfc\ KM^tLTfi, GPR4 0O}gfg|iMfmj;^iJ^> 
HSS^^ry hOttUfcX^T* U^>F«S^^ry hfcSS^TS.fc'SfcW! 

15 tfU#>F^#^y b©&e©$J^te, &&©:£&& 5 ^^ftfcJpC£:£ 

20 GPR4 0£^WT5fe©T&nfc^n©%©T&^TfcJ;Viat, GPR4 0 
***r«TO»*©M©||BJWH^3Wa*e**. b^U #{:khft* 
©l»toiA¥#ffi«>TfflII& Z.tfrt>, X # »j - - > ^icffl V> £ t> © £ b 

25 GPR4 0&MMirZ>\Z\$, ±ECD*tt30«fflV»6n*3&», GPR4 0 DN 
A SlILi^SSilfeT^Itl. £ £ J; 0 frfc 3 C £ b V>. g 1$ t 
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Tfc£^ 0 gpr4o DNAWr^m^mmmmzmxh, fn^»i 

mTZWigrMfoMV-l (nuclear polyhedrosis virus; NPV) <D#U^\ 

^--f M^n^^^T'Dt-^-, SR a7n : E-#~-J3:£<DTffilZffi.fr& 

£<han?£& 0 #l*.fc£> Xifc CNambi, P. 6, • V^-^fr - Or 
^•;Htn^M-^57h'J- (J. Biol. Chem.) , 267 m, 19555~19559 

io H,i992 ^] izmMv^mizm^T'ffte^z. 

^ftg&^<D;#^KfcT«igLfcGPR4 OT^Ttji 
V^b, iGPR4 0^ftl)iM^Tfccl;<, tfciGPR4 0£M 

15 ^^0D^^U-^>^fe^43ViT, GPR4 0^ft§iMVi§ 
GPR4 Omn»tlTS, iGPR4 0 V> 

20 #W£L^„ 

Jfei^^<^im3®#tf>£££V>5. IHOlEil^StbTH Potter- 
Elvehjem^^^E^i-flf-Tm^Wbtt-r^^ 7— U >^yi/>^-^ 
#»JhP> (Kinematicatt®!) ©cfc§W, j@W yU>^~7 

25 i/x & xinffi u& # £> flunk & ifffl y e> *ft m £ -a- 3 ;i £ £ £ & £ 
cD^^(c«^^^i@^3Eibxfflv^n§o iBsm^iii (5 

00~3000rpm) X$gl#^ (51*, |!)1~10») 5*jC>U £ 
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(15000~30000r pm) Til^3 0 #~ 2 ttlHJJfrfrU 
tl*ftJ8*BI®^iTa. RJRlI^tett, !IIUfcGPR4 0t»*© 

G.PR4 0mn»»1'©GPR4 0©i«, littlSS&O 1 
5 0 3 ~1 0 8 ft?-C&Z>(Di!)m£L<. 1 0 5 -1 0 7 ^fl?$§©^lT* 

GPR 4 0 7zt—7> h^fci*T>^rf— 7. h£X;7 'J -~>^-T&±fB<7) 
10 a) ~c) &*Jfi-r5fc«>Kl«, 5g^fj;GPR4 Opj^t, 

flr#6<Jtc:^ G P R 4 0 7 h $ fc«7 >^ h<^X^U-— >^ 

sff^ajc^ *TGPR4o*"^r-r*»wia*fettaiia©«tiii^*, 

jiyyr-lzte. pH4~10 (l$L<(ipH6~8) ©U>tA'^77- 
HJX-MA*777-&t*OU^>HtGPR4 0 toa^ftfifbftVV^ 

CHAPS, Tween-8 0™ (^i-7h7Xa) , i?¥h~>* 5*** 

5SMTPMSF, P-T^y^>, E-6 4 (^^H5ffS«Bff«) » 
^>!it*07Df7- tfRi#?PJ<£miD*rSJlt s bT#So 0. 0 1~ 1 Om 1 
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OKl/t^- SSKISJftfc, — 5t* ( 5 0 0 0 ~ 5 0 0 0 0 0 c pm) Oft 
S»L/fcU*f>}«*SSiniU, 0~ 4 M~1 o- 10 mo^m^#$ 

(NSB) SaSfcJ&fc^jftjBlO^SJHI©*^©^ 

5 3 7 CT, i& 2 0 #~ 2 4 mm. MS L < i$® 3 0 #~ 3 B#r#ff 5<, 

S (NSB) £3l^fc#^>h (B 0 -NSB) £1 0 0%tbm #^#J 

io (b-nsb) ^ 09A.fc& 5 0%«TlcfeSttlfcfl:-&**»ttia#l6 

G P R 4 0 Trf-X h SfcfciT >^ rf-X h £X ^ U >^-TS±fB© 
d) ~g) 0^*5IJfi-r*&»lC«, 0»J;U;£, GPR4 0^t«iI 
^tt (0tJ*:fc£, 75*H>iIi, Tir^n U MAC a 2+ jt$f, 

15 IWcAMP^, MrtcGMPt^ -f/>-h-;H) ftllli&ljt 
MIKAS^KOU >mib, c - f o s (D^mt, pHOlTfti^ 

20 JMfcftfcte, ST, G p R 4 o §tf t5iMT;^«i7x;i/^i/- h^fc 

mm-? & o x % u - = > tf&ntz o \z & rc o t urn %> o raw & 

25 (09*Kr» Ca 2+ , cAMP&£) <d£j$*\ Mm&^mTZftBBmizJ: 
oTfeiVi. Sfc> c AMPMU^H©ffit(c^V>TH ^^-;UX=UJ> 
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»abfc«lft^KT?**. GPR4 0£»3ILfc»llI&£bTWU «0G 
PR4 0^tnttj|, ±BB©3la«I^.S!GPR4 OS56SIUfc»II&»fe236« 

^^U-Cl>^T#e>tLfc'ft:^-#/^GPR4 OTrf-X hT$S^GPR4 
0T>^3f-X hTfe^^^^W^if^^iOTO (i) (ii) \Z 

(i) MIS a) ~c) <DX?U-~>^#&£fTV^ ^Bjo^^/iGPR 
10 4 0 £<?)M&&&mkimL% tt^SaiFtS) fc-^to 

surra. mMmmm&&tt%<k&M2ztc\z : t<Dmzy3-x h-e&tK 

(ii) (a) SS;ifcfb-&#j£GPR4 0£^WT3«KSM£i3\ ±IEUfciffl 
15 »M^ft*S!)^-r mfiJ^ttSr*-r?)K^b^ttG P R 4 0 fc^-T 

(b) *§gl|©^^GP R 4 0 tSMtti^tmt: 

W©-(t:-&»^^^b^^G p r 4 o ^#wr^>MfcMM$-&fe«'&{c 

20 ^$*H5K^W*GPR4 01^t57>^^-7M?S§. 

GPR407^h^fc^GPR4 0 7">^:*~7> S©7^'J-->^1 
*y H*. *%W<Dfc&y!lti, GPR4 0> GPR4 0^^-r^MJia^7t« 
25 GPR4 O&tWtSilSClSi^^MtSt)©^^^^. 

*mJWX>7 h©#]<hLTki\ #<Dt><Z>#S#tf £>*l£. 

a) Itffllff^^^WffliSl 
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Hanks' Balanced Salt Solution (^r/n&il) 0 . 0 5 %(0^^tsL^ 7 
?LiO.4 5wra07^M-"ei«IU 4 t C7?&# > r&)6\ 

b) GPR4 0gf q 

GPR4 0 &mm2-&t£CHOMti&&, 1 2^yi^-h^5 X l 0 5 m/K 
. ^'ftL, 3 7t> 5%C0 2 , 9 5 % a i rT2 BF^ig^bfcfeODo 

c) ^Mbfe*^BJ<D^% CBTF, MMfc^tV^) 

Ttflfc© C 8 H] , C ,,s n > C 14 C] , C 35 S] ti:£T^Wil'tt$£W<D{£& 

2. aO^fe 

a) i 2fmw^mm^v— hMib^GPR4 o^scHoais^, 

1 m 1 T? 2 mffi&Lfc%k, 4 9 0 ju. 1 ©S9^ffl8MWftS#^fcin 

b) i o- 3 ~i o- io m<d^^^i^^5 jei i mxr^ wmt&vi& 

ffr&ttOftib D 1 o- 3 M©#^^b-^^^ (1 0" 3 M) £5/* liflJ^T 
*5<o 

c) r^^is^u lm i offi&mmmm'V3wffi&'?z>o mmzm^v 

^SU^L, Percent Maximum Binding (PMB) £:&£>in?3fc#£. 
PMB= [ (B-NSB) / (B 0 -NSB) ] X100 
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PMB : Percent Maximum Binding 

NSB : Non-specific Binding (#H$AK)IS'&tt) 
B o : M±B^M 

5 

*mm<Dx?v '^moftmtz, gpr4 o <^©i*igfty;tf>KT 

>h , ibT^^T, GPR4 OTrf-X htfc«GPR4 OT^rf—T, h& 

^{^m^tz-U^omt. GPR40 T X h^fdiGPR4 07>^^- 
5GPR4 07^Xh^cttGPR4 07>^^-X h^»£^/&LTV> 

25 £) ios^Mv^ns. 

GPR4 07^XhH G P R 4 0 C»t5 U ^ > HT*5il»**ttt 
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GPR4 0T>^3*~X hte, GPR4 Ofc#TSU#>FT**]|&lfeB&J&* 
SMtGPR4 0 iKDm&*&W&rZfc&Wi> GPR4 0WSU 
8MJ»^£GPR4 0 £©Sg^#£«^^S<ffc'&«|fcJ:, GPR4 0W5 

ffl^t#6n§(i)GPR4 OTrf-X N£fcte(ii)j!gJIfrm£GPR4 0 £<D 

mmskm, &mmmw, j&mmfe, mmm, &wj>m. mmmit* fafemmm, 
15 m<k7t&. &to&mmmtsi£<Dm&\zmr& : ?V5 • femn. mmmmm$m 

ai£LT^rffl*e&*. -f>^u>ft#i (ii) t*s#r -r>x 

u>#«#a (us) ism, &mmBLmt3ia&&2zhz:.. 

20 5(i)GPR4 0\Ztt?ZT>*zi-Xb%.fc.mi0ffiffim£GVR4 0 £© 

-f>x'j/-?, Kriw^ jfii^tt^a, jjgflfr*&> m^>xv>Mm, 
25 js^£©^a^-rs^B&-^^j, mmigiij6j)9j (#j> jgttttigi&ssi) , 
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5 §GPR4 07^h^dJGPR4 07>^^Kt WiBL<£:0fffi3g 

gpr4 07>?3~xh&&tfmmm®<D&^mM\zmi£-2n°r, ^ne>& 

h§f^T#SWGPR4 0 T=f— X hffcttGPR4 0 7>^^Xhi 

#fflH6«»©ia'&j*tt, &-$)v—h* tt&mm, mvt* 

15 «GPR4 07^MliMU 0 . 01~100M*gg 

§GPR407^-Xh^diGPR4 0 h &±m<DmMii hX 

20 %Z\t&T*%%o 

%mm 5>yK t^X, ^-tf-^ ty>\ 

GPR407^-XhSfc{iGPR4 0 7^^X h<£>$:#*teU 
25 S^at'HJ; D^J$«2&5**, IP^O*^, - 

PR 4 OTrf-X hfctJO. 1~ 1 0 Omg, iffSK KBKJ 1 . 0~5 Omg, 

«fco^u<tt»i. o~2omgm 2Mgni$c&#-r -eo 
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-HtO^GPR4 0 73'-XM>!0. 0 1~3 0mg5g^ 
<te$J0. 1 ~2 Omggg, J;9£?£L<te&J0. l~10mg@Mi 



10 



15 



20 



25 



t. %«s JK^«mol/mol%^, i? P ^ 7^ -TJBV* 



z/^sifVy h (singlet) 
&~JVv h (doublet) 
h h (triplet) 

Zyfr^ryV (quartet) 
^JV^yUy h (multiplet) 
:/n-F (broad) 

:/U >^5S£fc (coupling constant) 
s\)Vy (Hertz) 

I UP AC— I UB Commission on Biochemical Nomenclature KlJ;-?>B&-pr 



s 
d 
t 

q 
m 
br 
J 

Hz 
CDCl 



3 



DMS0-d 6 
'H NMR 
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DNA 




5 


c DNA 






A 


: T^-y 




T 


: > 




G 


: £T7-> 




C 


: i/h-» 


10 


U 






RNA 


: U#«« 




mRNA 


: *yir>3?r — UafrRSfc 




d ATP 


: t^->7t;-»H'J > 




dTTP 


: r^yfSy>E'J >m 


15 


dGTP 


: tt**s97J -»HU > 




dCTP 


: t*^W>HU >m 




ATP 


: 7f-/y>HU>f 




EDTA 


: X?I<>^75 >EgPBS 




SDS 




20 


G 1 y 


: ^U'» 




A 1 a 


: T^~> 




V a 1 


: /tU > 




Leu 


:. D-T » 




lie 


: -fyp^yv 


25 


S e r 


: -fe U > 




T h r 


: Xlx^-n> 




C y s 


: > 




Me t 
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G 1 u 






Asp 


: 7X^7^>^ 




L y s 


: US» 




A r g 


: 7)V*r-> 


5 


H i s 


: t^^> 




P.h e 


: 7x-;P75^> 




Ty r 


: ^a->> 




Trp 


: hU^h77> 




Pro 


: U > 


10 


A s n 


: 77.^?3r> 




G 1 n 


: tf)U#S.> 




pGlu 






* 


: Hit 33 KVfc^J&T-S 




Me 


: *^)vm 


15 


E t 


: x^;i/* 




Bu 


: >^;i/26 




Ph 


: 7x-JH 




TC 


:^7yjy>-4 (R) 








20 








T o s 






CHO 


: 




B z 1 






C1 2 B z 1 


: 2, 6-^PP^>^ 


25 


Bom 






Z 


: 1>z?)V3r3rz/% )),#-)], 




C 1 -Z 






Br-Z 


: 2-Zfu ^ >*J)\,Hr *r>>tl)Vi$~)\> 
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10 



B o c 
DNP 
T r t 
B urn 
Fmo c 
HOB t 
HOOB t 

HON B 
DCC 



t -zrv^^)v 

3,4-^kHn-3-t Fd^>-4-W- 
1,2,3 -*<>*ShV7&> 



OT<z>HMI£&v>t, "^x^MP (MS) tmT©3H*Nci:i9$J?fekfc 8 

«!£»S§ : *—X*fc ZMD, M--*-X*fc ZQ2000 SfcfcirT-f 

15 -f^->{t;^ : m^W^^Xbfe (Electron Spray Ionization : ESI) > 
%.f£\±$:^<fe4k$fc-13r>fc& (Atmospheric Pressure Chemical Ionization: 
APCI) . #fB7i#^-a-, ESI ^fflVife. 

20 : YMC Combiprep 0DS-A S-5 Mm, 20 X 50 mm 

mm: km-, 0.1% h>j7ji/ta»s ^r*. 

b*£; 0.1% h>J7MDti ^frr-th-hu^ 

£f5S?X>HM*;VA: 0.00# (A m/B #=90/10) , 1.20# (A$t/B*&= 
90/10) , 4.75# (A?£/Bf£=0/100) , 7. 30 # (A m/B #=0/100) , 7.40 
25 # (A#/B#=90/10) , 7.50# (A WB #=90/10) . 

4f95>X>MM ^7)1/ B: 0.00# (A #/B #=95/5) , 1.00# (A#/B#= 
95/5) , 5. 20 ^ (A #/B #=5/95) , 6.40 # (A #/B #=5/95) , 6. 50 # 
(A#/B#=95/5) , 6.60# (A m/B #=95/5) . 
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ffim : 25 ml/min, ^fcti^ : UV 220nm 

mvm^ : i 

5 7WGPR4 Q(DTS.jm&n&7K'fo 
@a^ll#^ : 2 

7WGPR4 — HtScDNAOJaSS^lJ^t. 

SH^IJ#^ : 3 

5y hGPR4 OOT^ymWM^To 
10 IE?iJ#*t : 4 

?y h G P R 4 0 ^3- c D NA©Mie?(l§^t, 

mmmn: 5 

t b GP R 4 OOTSL/MmFtemto 

mvm^ : 6 

15 h h G P R 4 0 §3 - Ht5 c D N A©IllB?"J$^t. 

mmm^ : 7 

IB3«# : 8 

^j- ^-T1f;i/GP R 4 0 £3 — cDNA©III2?iJ§^t. 
20 E^J*-^- : 9 

AAX^-GPR4 0<DTa7m@5^iJ^i-. 
SB^J#^ : 1 0 

AAX^-GP R 4 0 §3 - Ft§ c DNA©IS@a?"J£^t. 
S2?iJ#-*f : 1 1 

25 OT©##0!|1 2 9^^§PCRS^-e^fflbfc-fe>X^^^-rv-©m 
BB^iJ#-^ : 1 2 

kUFCD###yi 2 9^^^?>PCR^T^fflbfcT>^-fe>XiI^^-r^ 
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m&m*% : i 3 

5 I233J## : 1 4 

IB^J#-^ : 1 5 

10 ^it. 

SB?!l#-ft : 16 

IB?U## : 1 7 

15 OT<z>###i i 3 2\zw^pcRK^-cmmvrcy^^^-i(Dmmmm 

I5^iJ#-^ : 1 8 

£CFo#^#i 132 ic*5**s p c RKm-cmm vrcy^-i^- 2 omsm&i 

20 SB^J#-^ : 1 9 

OTO##^J 13 2 IcfeWS P CRKfo-emm Vtc~7?'(~?~ 3 ©IfiSSB?!] 

IE?iJ#-f§- : 2 0 

£TF®##0ai 3 2iz^n^pcRKm-vmmvrc^y-(^-4(D&mmn 

25 Sr^-To 

MB^JS^- : 21 

£TF<Z>##0iJ 1 3 3 i^^SP CRSMffl tfc^^-f V- 1 OlSl^iJ 
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@B^!I#-^ : 2 2 

fiTFtf>##m 3 3 IC^^S P C RI^Tffiffl Lfey^-f •?- 2 ©tSIB^iJ 

5 &m<D&^M 13 0 T#Sn««teSI#E scherichia col 
i TOPlO/Zero Blunt — mGP R40tt2 002^3^ 1 8 
0!5^ti^<«r^lT@ l#tt$l (ifft3 0 5-8 5 6 

6) <&^fr»i£ASSB8*i&^0frar #fff^«f«K^>^-fc*K#^F 
ERM BP-7 9 6 7tLT, 2 0 0 2^2^ 1 4 Ba>S*RJ&*RrfcffiJH 
10 K+H^BT 2-17-85 532-8686) ©gtffl&A • SiSfW 

fOft ( I F O) fc*Ff6#-*i IFO 1 6 7 6 2i VTmftZtlX t><5. 

13 1 TfftSttfcJgJMgiJHfcE scherichia col 
i JM109/pCR2. l-rGPR40«2 0 0 2^3^18B^6I 
Stff RftAmftHflS^m^f. £«&«fEiz>*-fc«K#-^F ERM 
15 BP-7 9 6 8ttT, 2 0 0 2^ 2 Jl 1 4 Bfr&ttBI&A • &Mm$m ( I 
FO) fcffKttlFO 1 6 7 6 3tLTSK$tlWS. 

mi£<£>##0iJ 13 2 T#<E>n£^Sti£f&#E scherichia col 
i JM109/pCR2. 1 -monkey GPR40& 2002^7^235 

20 RM BP-8 12 5tlTfK$tlT^5. 

|£j£CD##0iJ 1 3 3T#enfcfIil#:E scherichia col 
i JM109/pTA hams tarGPR4 0(t fI»Esch 
erichia coli JM1 0 9/pTAhams t e rGPR4 0 <h 

lt, 2002^12^11 Bfrzm±Lftm&Amm&ffim&m9iffi 

25 ISlfKt>^-tSK#fFERM BP-8 2 5 8iLTfte$tlTI/^ 0 

###1 l 4- ( 7 a: rub* h^r>')^>«tf >^a/i>m^^;v 

>]<?£Lfc 4-k F D 7" D/t>&* 9^ (0.70 g, 3.9 nmolh ^ 
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>-J)VT)Vn—)V (0.48 mL, 4.7mmol) &&X$ h U y jl 7 J > (1.2 
g, 4.7 mmol) 0Tb7kHD77> (5 mL) i»:7y^;^>HyXf 
(0.73 mL, 4.7 mmol) ^ITb, i^ll^^TT 2 I$Fiflm#bfc. RJ& 

•ctiL, mmit&m (0.62 g, jr* 59*) 

'H NMR (CDC1 3 ) <5 2.59 (2H, t, J=7.5Hz), 2.89 (2H, t, J=7.5Hz), 3.66 
(3H, s), 5.04 (2H, s), 6.90 (2H, d, J=8.6Hz), 7.11 (2H, d, J=8.6Hz), 
7.29-7.44 (5H, m) 0 
10 ##002 i-(7x.~)V* h^zy)^>^>^U^>M 

4-(7i-;P^ h^^)^>if>^U/^>m^^)V (0.60 g, 2.2 mmol) <DX 

(20 mL) mmm\z 2 m^mit-f- h u ^A7kmm (2 mD ^jd*., 
m&w& 60 15 vzmm&vrco &j&mz 2 (3 mL) 

15 ;V — ^>a»6H»lU, &mtt&m <0. 38 g, iR* 67%) 
Mjft 123-124 *C. 

'H NMR (CDC1 S ) 6 2.65 (2H, t, J=7. 5 Hz), 2.90 (2H, t, J=7. 5 Hz), 5.04 
(2H, s), 6.91 (2H, d, J=8. 6 Hz), 7.11 (2H, d, J=8. 6 Hz), 7.28-7.44 (5H, 
m). 

y**T)vyj\'3-)Vfr&&m{k&m&wt. jr* 89% 0 

'H NMR (CDC 1 3 ) <5 2. 58 (2H, t, J=7. 5 Hz), 2.88 (2H, t, J=7.5Hz), 3.08 
25 (2H, t, J=7. 1 Hz), 4.14 (2H, t, J=7. 1 Hz), 6.81 (2H, d, J=8. 6 Hz), 
7.09 (2H, d, J=8.6 Hz), 7.20-7.34 (5H, m)o 
0#W4 4-(2-7xXJH h+y)^>t*>7*D/^i 

4-(2-7x^Xh + -»^>t*>7"a/^Be^^ (0.65 g, 2.3 mmol) 0) 
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(3 mL) mmz 2 afcjjcMflS^b U #A*»tt (3 mL) sjhia, 
^•§r^£ 50 ^T? 1 *MSt#l,&. Kfcttfc 2 a^Jfeife (2.5 mL) £in*-> 

MM^Ifc (0.50 g, IRS(S 8195) 

5 Rfej^ 91-92 t. 

'H NMR (CDCI3) 5 2.63 (2H, t, J=7. 5 Hz), 2.89 (2H, t, J=7.5Hz), 3.08 
(2H, t, J=7.2Hz), 4.15 (2H, t, J=7.2Hz), 6.82 (2H, d, J=8.6Hz), 
7.10 (2H, d, J=8.6 Hz), 7. 20-7.34 (5H, m). 

5 4- (3-7 x - jV^D Jj?^ ^ > t*> A' >iX?J|/ 

10 tK<$L£: 4-fc Y-U^-^^>^>^fu/-%>m^)V (0.40 g, 2.1 mmol)© 
N,N-^^^WA75h* (15 mL) 60* 7K*ft^- h U # A (0.11 g, 

2.7mmol) ^P^.T30^#Ufe^ l-^D€-3-7x x;P:7'n/1> (0.53 g, 
2.7 mmol) £inA, jg-&«»£^i&-C 3 PfPeM^bfc. Klfc*fc3R£in*., » 

15 A^OYb^77^- (^1f>/Mx^;i/=18:l) -C»«U &M{k&® 
(0. 29 g, JR*S 46*) £#fco 

'H NMR (CDClj) (51.23 (3H, t, J=7. 1 Hz), 2.04-2.13 (2H, m), 2.58 (2H, 
t, J=8.1 Hz), 2.88 (2H, t, J=8. 1 Hz), 3.94 (2H, t, J=6.3Hz), 4.12 (2H, 
20 q, J=7.1 Hz), 6.81 (2H, d, J=8.6Hz), 7.10 (2H, d, J=8.6Hz), 7.19- 
7.31 (5H, m)„ 

6 4-(3-7x-;l/^ > D7j?^'»^>if >yoA>® 

###|4 tmfiHDJj&k&m^T, 4-(3-7^-;i/yD/jK^ri>)^>-tf>yn/N° 

>Kx9 i ;^6MWk:'&«*#*:. W 45X. 
25 m& 109-110 r (^x^x-^;!/— ^\^>^e>^^)o 

'H NMR (CDC1,) (5 2.05-2.13 (2H, m), 2.65 (2H, t, J=7.8Hz), 2.80 (2H, 
t, J=7.8 Hz), 2.90 (2H, t, J=7. 9 Hz), 3.94 (2H, t, J=6.3Hz), 6.82 (2H, 
d, J=8.5 Hz), 7.11 (2H, d, J=8.5Hz), 7.16-7.31 (5H, m). 
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5 'H NMR (CDC1 3 ) 51.23 (3H, t, J=7. 1 Hz), 1. 76-1.85 (4H, m), 2.57 (2H, 

t, J=7. 4 Hz), 2.66-2.70 (2H, m), 2.88 (2H, t, J=8. 1 Hz), 3. 92-3. 96 (2H, 

m), 4.12 (2H, q, J=7. 1 Hz), 6.79-6.82 (m, 2H), 7.08-7.11 (m, 2H), 

7.18-7.20 (m, 3H), 7. 26-7.30 (m, 2H)„ 

io ^mm±t.mu<Dls$k*m^x, ^-^-y^)vy'h^->')^>-^.>y n un> 
m& 79. 5-80.0 x: (^x^;ux-^;>— '\4 t U->)fc&Wlirft>. 

l H NMR (CDC1 3 ) 5 1.70-1.90 (4H, m), 2.61-2.70 (4H, m), 2.89 (2H, t, 
J=7.9Hz), 3.92-3. 96 (2H, m), 6.81 (2H, d, J=8.6Hz), 7.06 (2H, d, 
15 1=8.6 Hz), 7.12-7.31 (m, 5H) 0 

##M9 4-[(4-^x/^->^>V^;i/)T^y]^>"tf>^nA>Mx5 i ;V 

4-T^/^>if>7 p DA 0 >mx^;i/ (0.70 g, 3.6 mmol) <D N.N-S^^Jl/ 
t£)1&7^ H (25 mL) Mmz. 4-7i;+vSIfffi (0.85 g, 4.0 mmol), 

l-xw^s-^^^rs y hjw*;^5?^ 5 hih (0.76 g , 4.0 

20 mmol), 1-fc: H 0^->^> % / h U T V— )V— 7jq» (0.61 g, 4.0 mmol) ^Jn 

(^\^i7->/l^mx^;i/=2:l) -eilb, aaH4~fr&«J (0. 96 g, W 68SK) * 

25 'H NMR (CDCI3) <51.24 (3H, t, J=7. 1 Hz), 2.61 (2H, t, J=8.0Hz), 2.94 
(2H, t, J=7.9 Hz), 4.13 (2H, q, J=7. 1 Hz), 7.03-7.08 (4H, m), 7.16- 
7.21 (3H, m), 7.36-7.43 (2H, m), 7.54 (2H, t, J=8.5Hz), 7.73 (lH,s), 
7.84 (2H, d, J=8.7 Hz)» 
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ft/Si 214-215 "C (f h 7 k H d 7 7 >-A^>^ . 
5 'H NMR (DMS0-d 6 ) 5 2.52 (2H, t, J=7.6Hz), 2.79 (2H, t, J=7.6 Hz), 

7.07-7.12 (4H, m), 7.18-7.25 (3H, m), 7.45 (2H, t, J=7.4Hz), 7.65 (2H, 

d, J=8.4 Hz), 7.98 (2H, d, J=8. 7 Hz), 10.11 (1H, s)„ 

###|1 1 4-[3-[^?;K4-7x-;V-2-5 1 7y'JJW75y]7'D^~>]^ 

10 7jC?^b^:N-^^;l/-4-7a:n;V-2-^7y— )VTS.> (0. 30 g, 1.7 mmol) 

<D N,N-^^fM;i'A7 5 F (5 mL) mWz, 60% zkJfffl^- h U # A (72 mg, 
1.8 mmol) £#H*.T 30 ftm.WVtz.'&, A-iiZ-^U^U fcf;W^->M>i£ 

>-fun>nx.?-)v (o.57 g> 1.8 mmol) m&w&mwv 3 mmm 

=15:1) TffiiSb, gtmit&M (0.58 g, W 803!) 

'H NMR (CDCI3) <51.25 (3H, t, J=7. 1 Hz), 2.10-2.30 (2H, m), 2.58 (2H, 
t, J=6.8Hz), 2.88 (2H, t, J=6.8Hz), 3.14 (3H, s), 3.73 (2H, t, J=6. 8 
20 Hz), 4.03 (2H, t, J=6. 0 Hz), 4.12 (2H, q, J=7. 1 Hz), 6.70 (1H, d, 

J=3.8Hz), 6.83 (2H, d, J=8.6Hz), 7.10 (2H, d, J=8.6Hz), 7.20-7.30 
(1H, m), 7.30-7.38 (2H, m), 7. 82-7.85 (2H, m) 0 

2 4-[3-[^^;K4-7o:^i;i/-2-^TV >, J;WT^/]7 ? n7}?^>']^ 

25 ##0>J4 tmm<Djjfe&m>T, 4-[3-W?;K4-7xz;P-2-5 1 7VU ;w 

m& 89-90 -c (i?jL^)ijL-T)i^^*-y->fr*>i%mik)o 
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'H NMR (CDCI3) 6 2.14-2.23 (2H, m), 2.64 (2H, t, J=7.9Hz), 2.90 (2H, 
t, J=7.9Hz), 3.14 (3H, s), 3.73 (2H, d, '1=6.8 Hz), 4.03 (2H, t, J=6. 0 
Hz), 6.69 (1H, s), 6.84 (2H, d, J=8.5Hz), 7.11 (2H, d, J=8.5Hz), 
7.23-7.33 (1H, m), 7.35 (2H, t, J=7. 7 Hz), 7.82 (2H, d, J=7.2Hz) 0 
5 #%0!ll3 l-[(4-ypqE-2,6-> > 7;i/^P7xZ:;i/)^->3-2,3-> ? t FO- 
1H-- f >T ? > 

tmm^^m^x, \-^>#;-)V£ 4-^0^-2, g-i?7)v* 

m& 46-46 -C WlfJW^S^^). 
10 'H NMR (CDC 1 3) <5 2.34-2.40 (2H, m), 2.83-2.92 (1H, m), 3.20-3.31 (1H, 
m), 5.64 (1H, t, J=4.4 Hz), 7.04-7.13 (2H, m), 7.17-7.22 (1H, m) , 
7. 28-7.32 (3H, m) = 

0mm i 4 4-[[4-[[^^;K4-yxn;w2-5 L T\/u;i/)T^y]^5 L ;n^> 
15 mmm9 tmmvjjfe&m^-c, 3-(4-T5 ; 7x-;0 Ht>ixf;v 

t 4- [[* 3^1/ (4- 7 ai^;W2-^T l/'J^)7S7]^ *\>w ^ISt^&tlft 
^«*efi»3f£tUT»fc. JR# 89«o 

'H NMR (CDClg) <5 1.24 (3H, t, J=7. 1 Hz), 2.61 (2H, t, J=7.9Hz), 2.94 
(2H,. t, J=7.9 Hz), 3.10 (3H, s), 4.12 (2H, q, J=7. 1 Hz), 4.86 (2H, s), 
20 6.75 (1H, s), 7.20 (2H, d, J=8.4Hz), 7.26-7. 30 (2H, m), 7.38 (2H, t, 
J=7.8Hz), 7.46 (2H, d, J=8. 2 Hz), 7.54 (2H, d, J=8.4Hz), 7.75 (1H, 
s), 7.82-7.87 (3H, m) 0 

mmmi 5 4- [ [4- [ ^ji/ (4-7 i-;h2-^7 y u ;w 7 $ y ] ^ ^ > 
JW75^]^>t*> -fun >m 

25 m^m4tmWi<Djj8k&m^T, 4-[[4-[[/5 1 ;K4-7xn;h2-5 : 7l/'J 
)V) 7 % J 3 * 7) W ^ > \Af M T J ] ^ >if > ~?U r\ >M^)Vfr £> ^jfflfc 

gfi^C 183-184 X: (ffiM^)\<—'\*r'yr>frt>nm&)o 
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'H NMR (CDCl,) 62.66 (2H, t, J=7.5Hz), 2.94 (2H, t, J=7.5Hz), 3.08 
(3H, s), 4.84 (2H, s), 6.75 (1H, s), 7.20 (2H, d, J=8.5Hz), 7.22-7.30 
(1H, m), 7.30-7.44 (4H, m), 7.55 (2H, d, J=8.4Hz), 7.80-7. 87 (5H, m)„ 
1 6 (E)-3-[4-[(2, 3-^k FO-lH-f Mtttt-Z. 6-5? 

^->]-2, 3->^b Hn-iH-r >? : >frt>mm{k'e>m*m£o a* 40*. 

M 74-75 *C (iaiX^-^-f V^PbT^X— ^Jl^SStt*). 
'H NMR (CDCl,) (5 2.37-2.43 (2H, m) , 2. 84-2. 93 (1H, m), 2.32-3. 32 (1H, 
10 m), 3.81 (3H, s), 5.74 (1H, t, J=4. 5 Hz), 6.34 (1H, d, J=16Hz), 7.03- 
7.12 (2H, m), 7.16-7.23 (1H, m) , 7.28-7.35 (2H, m), 7.53 (1H, d, J=16 
Hz) e 

##0U 7 4-[(2,3-v ? t HD-lH--1'>7 i >-l-i';i/)^v]^>if>^m^ 

15 m^mi tmffivjjfe&m^T, 4-ti<D^^>-tf>@^m^^;u<h 2,3- 

5>kHn-lH--f ^^-l-*- ;i^S>^Sft;^l&l£#fc. JK^ 6935. 

'H NMR (CDCl,) 52.10-2.30 (1H, m), 2.45-2. 65 (1H, m), 2.52-2. 57 (1H, 
m), 3.09-3.19 (1H, m)., 3.59 (2H, s), 3.70 (3H, s), 5.75 (1H, dd, J=6. 6 
20 Hz, 4. 4 Hz), 6. 95-6.98 (2H, m), 7.21-7.32 (5H, m), 7.43 (1H, d, J=7. 2 
Hz) . 

m%Mi 8 4-[(4-xhP7xx;0^ h^^]^>if>^a/i>m^^;i/ 

###i5 zimmvmik&m^T, 4-t KP+^vt^^D/^t^^t 

25 l H NMR (CDCl,) 6 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.15 (2H, s), 6.88 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 
7.60 (2H, d, J=8.7 Hz), 8. 23-8.28 (2H, m)„ 
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7*nn>n*r)Vftp>mMi£&m&fttt. w$ 26x 0 

MfiL 179-181 t: «fJ^t>ii^SSi), 

'H NMR (CDClj) (5 2. 65 (2H, t, J=7.7Hz), 2.91 (2H, t, J=7.7Hz), 5.15 
5 (2H, s), 6.89 (2H, d, J=8. 5 Hz), 7.15 (2H, d, J=8. 5 Hz), 7.60 (2H, d, 
J=8.5 Hz), 8.24 (2H, d, J=8. 6 Hz)„ 

###12 o 4-[(2,3-^fcHP-lH-<>^>-l-<;U):*^]^>i£>gm 

m^m 4 1 mm<Djy8k&m ^t> 4- c (2, 3->> b h p-ih-t >^>-w m * 

10 121.0-121.5 -C (»ixfjP-A^»d^BSS). 

'H NMR (CDC1 8 ) 6 2.10-2.26 (1H, m), 2. 45-2. 60 (1H, m), 2.80-2.97 (1H, 
m), 3.09-3.14 (1H, m), 3.61 (2H, s), 5.74 (1H, dd, J=6. 7 Hz, 4.4 Hz), 
6.97 (2H, d, J=8. 6 Hz), 6. 99-7.34 (5H, m), 7.42 (1H, d, J=7. 2. Hz) 0 

15 i-y^S^-i/y^y— )l (1.0 g> 5.4mmol) CO N.N-^g^M^ATS H 
(20 mL) mmz, 4-^Jl/^-D^>XT;^t H (0.67 g, 5.4mmol), timt) 
U«7A (0.75 g, 5.4 mmol) 100 15 USffllt^Lfco 

20 mmv, %mik&w (1.4 g, 89x> 

l H NMR (CDC1 8 ) 57.02-7.12 (9H, m), 7.36 (2H, dd, 1=7.5 Hz, 8.5 Hz), 
7.85 (2H, d, J=8.7Hz), 9.92 (1H, s)» 

#%0!J2 2 4-([l, l'-lf7i=M-K^'»^>X7;Vf k P 
###12 i <hl^#co7j}*^fflviT, 4-h KP^^tf7xn;i^<h \-?)V*u 
25 ^>X7J>rk H^S^Hft^^ffe. W 37*. 

'H NMR (CDC 1 3 ) 5 7.10-7.19 (4H, m), 7.35-7.49 (3H, m), 7.58-7.66 (4H, 
m), 7.87 (2H, d, J=8.7Hz), 9.94 (1H, s). 

###J2 3 4-[4-(7x^JM h^v)7x < /^^] / <>X7Jl'Tt F 
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tn/<>X7;l/fk H*^^ilb^$#?t. JRJ* 57X. 
'H NMR (CDClj) 6 5.08 (2H, s), 7.00-7.03 (6H, m), 7.34-7.46 (5H, m), 
7.83 (2H, d, J=8.7 Hz), 9.91 (1H, s). 
5 2 4 4-(4-7x/^>'7x74 : ^)^>^l'r^n-;i' 

###13 2i^t©^$ffi^T, 4-(4-7x/4 ; '>7iy+^)^>X7^ 

'H NMR (CDC1 3 ) <51.64 (1H, s), 4.66 (2H, s), 6.98-7.01 (8H, m), 7.09 
(1H, t, J=7.3Hz), 7.31-7.36 (4H, m). 
10 ###|2 5 4-([l,l'-fc*7xZi;W-4— f^^$/)^>i?;W7;U3— )V 

###13 2 if^OT^^ffl^T, 4-([l, 1» -tf 7i-JH-HW'»^ 
>X7;icrk H*6«S^»*#fc. 66*. 

'H NMR (CDC1 3 ) 61.64 (1H, s), 4.69 (2H, s), 7. 03-7.08 (4H, m), 7.35- 
7.48 (5H, m), 7.54-7.58 (4H, m). 
15 ###|2 6 4-[[^^;K4-7xZi;i/-2-^TyU;i^)T$/]^^;i/]^>XT 

4- [ [* (4-7 x - ;i/-2-^r 7'JJW75/]^ 5=-; w ^>if>^^/-;i/ 

(1.0 g, 3.2 mmol) <DWM^)V (40 mL) mmz~mb^>%> (4. 0 g) £ 

iDASire 3 B#ram^bfc. ^»«s53c», ^ac&»»L, aas^u* 

(0.80 g, JRsp 81*) £#fc„ 

'H NMR (CDC1 3 ) 6 3.10 (3H, s), 4.88 (2H, s) , 6.75 (1H, s), 7.25-7.30 
(1H, ra), 7.35-7.40 (2H, m), 7.51 (2H, d, J=8.0 Hz), 7. 83-7.88 (4H, m), 
25 10.00 (1H, s) c 

###J 2 7 (E) -3- [4- [ (4-7 x= »/U;W75;]^ 7 

MUfc^X^*:X*/lftx^ (0.81 g. 3.6 mmol) Orh^kFP 
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y*?y (10 mL) mmz 60* jJcSMb^MJ^A (0.14 g, 3.4 mmol) 

30 ftmmw b it'&, 4- [ [* (4-7 x n j W2-^T V u M r ^ y ] * 3S>w ^ 

>X7Jl/ft h* (0.80 g, 2.6 mmol) ©fh7kHn77> (10 mL) 

?iSTbfe 0 flfttt«iiT3Kiiijitfi/jbi, *sun*.» ^x^T^ttib 

5 fee fStB^^^TObfeo li$y'J^>*7A^D7h^77^- 
(A^f>/fftxfJ>=18:l) *T?»«U &m<t&® (0.96 g, iRsfS 98*) 

'H NMR (CDClj) 6 1.33 (3H, t, J=7. 1 Hz), 3.08 (3H, s), 4.26 (2H, q, 
J=7.1 Hz), 4.80 (2H, s), 6.42 (1H, d, J=16.0Hz), 6.74 (1H, s), 7.25- 
10 7.39 (5H, m), 7.50 (2H, d, J=8.2Hz), 7.67 (1H, d, J=16.0Hz), 7.86 
(2H, d, J=7.2 Hz) 0 

2 8 4- [ i* a-y i-;i/-2-f7 V u 9-M ^ >i£ > 
(B) -3- [4- [ (4- 7i-;H-f7yj;W75/]^ g 1 ; w 7 x y 

15 D^>il^ (0.60 g, 1.6 mmol), &{t— y frsStttflll (0.41 g, 3.2 
mmol) Ol^y- ;i/ (25 mL) h U «>A (0.30 g, 8.0 

mmol) *JDATS»T? 2 B#M^#bfc. K*«tfc*&Jn^., H«X3\fcT?8l 

?yj- (^\^it>/^X^;i/=18:l) TSSl/, S«-fb^ (0.39 g> xR 
20 * 64X) £#fc 0 

'H NMR (CDClj) (51.23 (3H, t, J=7. 1 Hz), 2.60 (2H, t, J=8.0Hz), 2.94 
(2H, t, J=8.0Hz), 3.06 (3H, s), 4.12 (2H, q, J=7. 1 Hz), 4.73 (2H, s), 
6.72 (1H, s), 7.17 (2H, d, J=8.0Hz), 7.25-7.30 (3H, m), 7. 35-7.40 (2H, 
25 m), 7.85-7.88 (2H, m)„ 

##^J2 9 4-[[^^;i/(4-7x-;i/-2-5 i TVU;i/)T^y]^^;i/]^>if> 

y°un>m. 

mmm 4 1 mm<D%m&m wr, 4- [[* (4-7 xxjw-^t »/ u ;w t 
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gkjft 109-110 "C (Hflftx^lr- ^U->3^6Htt*). 
'H NMR (CDClj) 52.66 (2H, t, J=7. 9 Hz), 2.94 (2H, t, J=7.9Hz), 3.06 
(3H, s), 4.73 (2H, s), 6.71 (1H, s), 7.17 (2H, d, J=8.0Hz), 7.25-7.34 
5 (3H, m), 7.37 (2H, t, J=7. 8 Hz), 7.86 (2H, d, J=7. 2 Hz)„ 

###13 o 4-[4-(7x-;w h^y)yx.^^-^^>-j)vr)vn—)v 

'H NMR (CDCl a ) 51.60(1H, s) , 4.65 (2H, s), 5.05 (2H, s), 6.92-6.96 

10 (6H, m), 7.29-7.45 (7H, m)„ 

#%#iJ3 1 2,3-^kFD-5-(7x^JM b^vO-lH — f >^>-l-^> 

5-hHD+H>^> (1.0 g, 6.2 mmol). ^>z?)V7 )Vn—)V (0.65 g, 
5.6mmol) U 7*f;i/*^7^ > (1.7 g, 8.4 mmol) 0rh7kh'a 

(30 mL) MtCl.l' -(jyy^itoW^tl^U^^ (2.1 g, 8.4 

15 mmol) U^m^WL^ 16 B^SJ}l#bfc. ^Mj^Sc^ 

*8U ^J/lJ^W7A^DYh^77>f- (A^-tf>/SliX^l/ 
=10:1) "«S?U &m<k&m (1.3 g, 9790 ^*<hLT#fc. 

l H NMR (CDCI3) 52.67(2H, t, J=6. 1 Hz), 3.08 (2H, t, J=6. 1 Hz), 5.15 
(2H, s), 6.97 (2H, s), 7:30-7.45 (5H, m), 7.70 (1H, d, J=9. 1 Hz). 

20 ###13 2 2,3-^b FD-5-C7;r.-;l';< h*>0-lH— T )V 
2,3->»t FD-5-(7^ii;i'^ h^-»-lH— f >^>-l-^-> (1.3 g, 5.46 
mmol) h7tHD77> (20 mL) & <fc£JC^ y (10 mL) 
fi¥U ^m^^mi-h U^A (0.41 g, 11 mmol) SJnAfc^ 2 B# 

^)l/=3:l) TfflfSU *Hfls-&* (1.16 g, 8990 ^6«tLT#fc. 

'H NMR (CDC1 S ) 51.70 (1H, d, J=5.0Hz), 1. 85-2.05 (1H, m), 2.40-2.55 
(1H, m), 2.70-2.85 (1H, m), 2.95-3.10 (1H, m), 5.05 (2H, s), 5.10-5.20 
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(1H, m), 6.85-6. 87 (lfl, m), 7. 25-7.45 (6H, m). 

###J3 3 2-(4-^D^7i;^^)-2 ) HD-lH-f >t> 

###y i Zzmm<oJ5&&m^T. 2— r>^/-;i/£ 4-^Dt7x;-^ 
5 m& 83-84 x: mm^)v— ^-fy^Dtr^x-^^^TO^o 

'H NMR (CDC1 3 ) 5 3.13 (1H, d, J=3. 0 Hz), 3.18 (1H, d, J=3.0Hz), 3.33 
(1H, d, J=6. 2 Hz), 3.39 (1H, d, J=6. 2 Hz), 5.09-5.15 (1H, m), 6.78 (2H, 
d, J=9.0 Hz), 7.16-7.26 (4H, m), 7.37 (2H, d, J=9.0 Hz) 0 
#%0)J 3 4 (E) -3- [4- [ (2, 3-^t: F D-1H — f >^ >-2-< )V) '>]7i- 
10 )V}-2--?W*>m*?-)V 

2- 7 x / +i/)-2, 3->? k K n-IH-^T >f > (1.4 g, 4.7 mmol) <D 

N,N-^^fMM75H (4. 7 bL) JftttfcJfc&jjcJlW- h U #A (1.0 g, 12 
mmolK 7P x ))Vm*?-)V (0.86 mU 9.5 mmol)> *r h^^JPT^- t>A 
^DUH (2.0 g, 7.1 mmol) *5«fcD^M/X^>?>7A (31 mg, 0.14 mmol) £ 

15 jp*., ioo *c-c 24 mr*mwvtao Rj&ttSMfcBiLfcSfcssiu fcttnx. 
u ^bfcc M*»ix^jir-A^^ t, ^mit^m co. 96 

g, JR* 69*) 
BSl^ 11 5-1 16*00 

20 'H NMR (CDCl 3 ) 6 3.16 (1H, d, J=2.9Hz), 3.21 (1H, d, J=2.9Hz), 3.37 
(1H, d, J=6.4 Hz), 3.43 (1H, d, J=6.4Hz), 3.80 (3H, s), 5.17-5.23 (1H, 
m), 6.31 (1H, d, J=16 Hz), 6.91 (2H, d, J=9.0Hz), 7.17-7.27 (4H, m), 
7.47 (2H, d, J=9.0 Hz), 7.65 (1H, d, J=16 Hz) 0 
3 5 (4-* h+->7x;^^) ftil^P 

i 

25 Mh^>7x;-jl/ (5.0 g, 40 mmol) <D N,N-i?/^*M75 H 
(50 mL) mmz 60* TK^b^hU^A (1.6 g, 40 mmol) fcJfcJ&TTJn*., 

ut>m?t softmmwistco ^tnz^a^mm^jv (7.4 g, 44mmoi) &m 
mux- 1 mmmwistco ^mz^mx, siiwimt^, & 
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- C\*U->/lffllX^;l/=7:l) T?«f»U &mfc&V* (8.0 g, JR* 9495) 

5 'H NMR (CDClj) 5 1.30 (3H, t, J=7. 1 Hz), 3.77 (3H, s), 4.26 (2H, q, 
1=7.1 Hz), 4.57 (2H, s), 6.81-6.89 (4H, m)„ 
##0J 3 6 (4-tHD^>7x;*^) tixfJl/ 

(4-^h^i/7i;^-»Sixf;p (2.0 g, 9.5 nmoi), x.* jv 

(2.8 mL, 38 mmol) 33«£tWfb7;i/^ ~ A (5.1 g, 38 mmol) <D$>?un* 
10 ^> (20 mL) mm*. 40 #f*1i£#Lfc. IM^^DQ$Mi 

it^v^nizjvzL-Tjvfrznffi&v, mmih^m 0.4 g , urn 

15 123-124^0 

l H NMR (CDC1 3 ) 5 1.30 (3H, t, 1=7.1 Hz), 4.26 (2H, q, J=7. 1 Hz), 4.56 
(2H, s), 6.73-6.84 (4H, m) . 

3 7 [4- (4- 7 jc h ^ >0 7 x. J ^ >-] WttX3Vk 

(4-fc Ha^v/^xy^-^BfUx^ (0.49 g, 2.5 mmol), 4-7iXJ^ 
20 (0.59 g, 2.8 mmol), UMfcfrU^A (0.69 g, 5.0 mmol) 

^a^fb^rU^A (30 mg, 0.50 mmol) CD N.N-^^Jl/JjvJkkTS H (5 mL) 
30 ftm> BO "C 3 R#fflm#bfc„ »*I*»JBET«* 

U BI«x^£fflftfc:!fcKT!$MBL;fc&, «JE»*BL&, gsJfcfcS'U 

25 ft (0.62 g, iR^ 76*) £#£ 0 

Wo 

'H NMR (CDC1,) 61.30 (3H, t, J=7. 1 Hz), 1. 78-1.83 (4H, m), 2.66-2.71 
(2H, m), 3.90-3.94 (2H, m), 4.26 (2H, q, J=7. 1 Hz), 4.56 (2H, s), 
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6.79-6.87 (4H, m), 7.18-7.21 (3H, m), 7.27-7.31 (2H, m) 0 
##0!|3 8 [4-<4-:7:n-;i/:7>^):7;c/^]ft^ 

[4-tt-yii~)l7h*zs)y3iy*z/m%k3L3 L )\' (0.59 g, 1.8mmolK 7jc 
mfb'J^^A— TKfO^J (0.15 g, 3.6 mmolK rh7t:KD77> (5 mLK ;* 
5 (1 mL) *5J;0^7jC (3 mL) <Z>*g^£giST 48 mmmftVTzo IN 

fr&SfclhffiU jftjaft:^* (0.48 g, JR* 89%) 
Ift& 116-117-Co 

10 'H NMR (CDC1 3 ) 6 1.78-1.82 (4H, m), 2.66-2.71 (2H, m), 3. 90-3. 94 (2H, 
m), 4.62 (2H, s), 6.81-6.88 (4H, m), 7.16-7.21 (3H, m), 7.27-7.31 (2H, 

m^ms 9 [(4-^ h+i/7x^jw^]»ix^ 

4-;* h*zstty^S-;i> (15 g, O.ll mol), hUX^75> (28 mL, 
15 0.20 mol) i3d:r;Th7kHD7 7> (150 mL) OM^it7*Dt|il 

(21 g, 0.13 moi) mM^—mxm-^fr* x^y-;v ao mD 

;P=10:1) T*jfigU ^Jgfl3-&4& (22 g, i« 92S) £#fc 0 
20 tfctK. 

'H NMR (CDC1,) 51.22 (3H, t, J=7. 1 Hz), 3.51 (2H, s), 3.79 (3H, s), 
4.14 (2H, q, J=7. 1 Hz), 6.83 (2H, d, J=8. 8 Hz), 7.42 (2H, d, J=8. 8 Hz) e 

40 [(4-k hd+>'7i x;w tti mm.^)v 
25 fr*>mm4k&w*&r£ 0 91 %„ 

. 'H NMR (CDCI3) 5 1.22 (3H, t, J=7. 1 Hz). 3.51 (2H, s), 4.14 (2H, q, 
J=7. 1 Hz), 6.76 (2H, d, J=8.8Hz), 7.37 (2H, d, J=8.8 Hz) B 
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##0«4 1 [[4-(4-7x-;^b+'»7x-JW5 1 t]»iX5 1 ;|/ 

;i/A>e>*H-fb-&4&*#fe. jr* 88X0 

5 'H NMR (CDC 1 3 ) <5 1.22 (3H, t, J=7. 1 Hz), 1.76-1.84 (4H, m), 2.66-2.71 
(2H, m), 3.50 (2H, s), 3.93-3.97 (2H, m), 4.13 (2H, q, J=7. 1 Hz), 6.82 
(2H, d, J=8.8Hz), 7.18-7.21 (3H, m) , 7.26-7.29 (2H, m), 7.39 (2H, d, 
J=8.8 Hz). 

#%0«4 2 [[4-(4-7x^l/^ 7i=:;W 
10 ##^J3 8 ^|WI#CC»7j^^ffl^T, [[4-(4-7x-Jl'7'h + i/) 7 j:-^]^ 1 

S$j& 73. 5-74. 5-C <lMKx?\^a>SB«ffi). 

•H NMR (CDCI3) (5 1. 76-1.82 (4H, m), 2.66-2.71 (2H, m), 3.55 (2H, s), 
3.93-3.97 (2H, in), 6.83 (2H, d, J=8.8Hz), 7.16-7.21 (3H, m), 7.26- 
15 7.31 (2H, m), 7.43 (2H, d, J=8.8Hz) 0 

##004 3 4-[(2,3-> ? t HD-lH-f>T>2-' f ;W ^->] ^>if >^D/1 

(E) -3- [4- [(2, 3-z? t H D-1H— T >5 =r >-2— f ;W ^v'] 7x-M -2-^P^ 
>Mp<^;1/ (0.76 g> 2.6mmol)> fh7th*P77> (10 mLK *5>J—)V 
20 (5 mL) &£Z$ 10% /^y^A^ (50% ^7K«S> 0.10 g) 

iiMi^^^z-jw^sigib, mmik&m (o.ss g , jr* 

89*) 

25 Mj& 73-74 t. 

'H NMR (CDClj) (5 2. 60 (2H, t, J=7.9Hz), 2.90 (2H, t, J=7.9Hz), 3.13 

(1H, d, J=3.2Hz), 3.19 (1H, d, J=3.2Hz), 3.33 (1H, d, J=6.3Hz), 

3.38 (1H, d, J=6.3 Hz), 5.11-5.17 (1H, m), 6.84 (2H, d, J=8.6Hz), 
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7.12 (2H, d, J=6.6 Hz), 7.17-7.25 (4H, m) 0 

##0!14 4 4-[(2,3-> ? hb*n-lH— f>x>-2-i > ;i/)^>']^>if>^ , Dyi 
>^ 

#*«3 8 £W««KfriSfefliV>T* 4-[(2,3-> ? t F D-1H-- f > c r>-2-^ )V) 

'H NMR (CDCl 3 ) 62.66 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 3.13 

(lH, d, J=3.2Hz), 3.19 (1H, d, J=3.2Hz), 3.33 (1H, d, J=6.3Hz), 

3.38 (1H, d, J=6.3 Hz), 5.11-5.17 (1H, m), 6.84 (2H, d, J=8.6Hz), 
10 7.12 (2H, d, J=6.6 Hz), 7.16-7.25 (4H, m), 

###j4 5 4-[(4-r^/^x-;i/)^ Y^-^^>^>zfun>m^)V 

4-[(4-X hD7i- h^5x]^>-tf>yDA°>^^^;i/ (0.55 g, 1.67 
mmol), igffclfXTX(III) (0.79 g> 2.5 mmol) (D*?y— )V (30 mL) mW. 

\zamit^m±v x )^2x (0,51 g, 13 mmoo m^^mr^ 2 b# 

(0. 13 g, JR* 25X) »iLT#fe. 
l H NMR (CDClj) (5 2.59 (2H, t, J=8.0Hz), 2.89 (2H, t, J=8.0Hz), 3.66 
20 (5H, br s), 4.90 (2H, s), 6.69 (2H, d, J=8. 6 Hz), 6.89 (2H, d, J=8. 6 
Hz), 7.10 (2H, d, J=8.3 Hz), 7.21 (2H, d, J=8.3Hz) 0 

tmmojj&zm^T, 4-t vu^->^^>^n/^>m^9-jvt 
25 ss^ 111-112 t: (itxfjp- s>-f y^Dtfji/x-TM^Sii). 

'H NMR (CDC1,) 5 2.60 (2H, t, J=7.4Hz), 2.90 (2H, t, 1=7.4 Hz), 3.86 
(3H, s), 5.21 (2H, s), 6.94 (2H, d, J=8.6Hz), 7.12 (2H, d, J=8.6Hz), 
7.47-7.55 (3H, m), 7.82-7.88 (4H, m)„ 
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173-174 V, {Wm2L^)V-*MV7X3\f.)V3L-T)Vfrt>W&&) . 
5 'H NMR (CDC1 3 ) <5 2.65 (2H, t, J=7.4Hz), 2.91 (2H, t, 1=7.4 Hz), 5.21 
(2H, s), 6.94 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8. 6 Hz), 7.47-7.55 (3H, 
m), 7.82-7.88 (4H, m)„ 

##0114 8 4-(±7&U>-l~f)V* b=¥zy)^>^>^UA>m^^)V 

###i 1 tmm<D^m^m^T, 4-t HP^v-^>if >yDA>m^^;vi 

10 ^-7^i/>-i-^^y-;^s«^b^^#feo 84*, 

'H NMR (CDC1,) (5 2.62 (2H, t, J=7.4Hz), 2.92 (2H, t, J=7.4Hz), 3.68 
(3H, s), 5.47 (2H. s), 6.98 (2H, d, J=8.6Hz), 6.99 (2H, d, J=8.6Hz), 
7.44-7.60 (4H, m), 7. 84-7. 91 . (2H, m), 8.03-8.06 (1H, m). 
15 ###14 9 4-V-7*l'>-l-4)V* h^)^>^>^UA>M 

###!3 8 £mm<DJj&*m^T, 4~(±y^u>-i--ov^ h^^^-tr 
>^an>m^^)V^^mm{t^m^fno w& six. • 

105-106 "c (Bt^x^;i^^f v^atr^x-- rMeifSgffi) . 

•H NMR (CDC1,) 6 2.65 (2H, t, J=7.4Hz), 2.91 (2H, t, J=7.4Hz), 5.44 
20 (2H, s), 6.97 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8. 6 Hz), 7.42-7. 58 (4H, 

m), 7.82-7.90 (2H, m), 8.01-8.05 (1H, m) 0 

##0J 5 0 1H-- f > H -;W2-* 9 S~)\< 

-< y\*—)V-l--t3)Vfc>m. (2.0 g, 12 mmolK N,N-^^fMM75 H 

(10 mLK 5^h^tKq7^> (20mL) *5cfctf'N-k KD^S'ClfiKgH'S F 
25 (1.5 g. 13 mmol) (DM&%S\Z l-X?J|/-3-(3-y^f;i/75 7 ^0 

tfv-isi pmrnm. (2.9 g , 15 mmoi) mu-v-mMwvr^ 0.5 m ^ 

iftU 8«81L Sti:rh7tFD77> (20 mL)> fb7tHo|i^it 
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hU^A (1.9 g, 50 mmol) Sr^TTiP^fe^ 111? 6 P#PM#bfc. 
0.5 M ^X>»*»**JP^.s »Hx^ttffibfc^ *S7KSE»T^$/^7 

■9->/WXfjH:l) T?««U «Mfe<&«»£»:fc. JR* 5685, • 
5 73.5-74.4 C (BHKX^P-- y 7*P tr;PX— Sr^&HiKft). 

'H NMR (CDClj) 51.79 (1H, br s), 4.83 (2H, s), 6.41 (1H, s), 7.07- 
7.13 (1H, m), 7.16-7.21 (1H, m), 7.34 (1H, d, J=8.3 Hz), 7.58 (1H, d, 
J=7.9 Hz), 8.33 (1H, br s)„ 

io ##0)1 tmnvjjfe&m^T, 4-\i^u^^>^>yun>m^^jvii 
z-7p^^>i?)iy)un—jifrz&mikGW&&&n3i£i'Tmtio 68* 0 

l H NMR (CDC1„) 5 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.00 (2H, s), 6.88 (2H, d, J=8. 6 Hz), 7.12 (2H, d, J=8. 6 Hz), 
7.21-7.27 (1H, m), 7.34 (1H, d, J=7. 5 Hz), 7.45 (1H, d, J=7.8Hz), 
15 7.59 (1H, s). 

##^15 2 i-Kz-zfa^ey ^ h=¥iy'\^>^f>zfu^>m 

mmm4tmm<Dtt£%:m^x, 4-[(3-yp ; e:7xx;i,)* b^e/K>-tf> 
zfaA>m^9-m^^m<t^m^mrco *y* 43*0 

97-98 <C (^yyDlfJU-rJV- 'V*** 
20 'H NMR (CDCl a ) 5 2.65 (2H, t, J=7.8Hz), 2.91 (2H, t, J=7.8Hz), 5.01 

(2H, s), 6.89 (2H, d, J=8.5Hz), 7.13 (2H> d, J=8.5Hz), 7.22-7. 27 (1H, 
m), 7.34 (1H, d, 1=7.6 Hz), 7.45 (1H, d, J=7. 8 Hz), 7.59 (1H, s)„ 
##015 3 4-[(2,3-:xfc: Fd^>^75>-3- fJWt+^^^^OA 

25 l-W~>jy (0.50 g, 3.7 mmol) ©X^y — )V (20 mL) ^Cfh7t 
h*DS5ith'J^ (0.28 g, 7.5 mmol) &Jn*, MT? 1 I^IWtt^bfc. 
0.5&5&&® (10 mL) &Jn*.T£$n? 10 #WH*#bfc;&* fi9D*«7K«ttl 
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3lfcfh7^n77> (10 mL)> 4-k PD*M>-g>^D/t>^^V 
(0.46 g, 2. 6 mmol), h U 7:nX )\sfcX7 4 > (0.98 g, 3.8 mmol )&<£££ 7 
V-Jtf)V^>m^^)l (0.91 mL, 4.7 mmol) filjfC 2 KfMJftj^U 

=20:1) T*MSU 3HBHt£4&£#fc. JR* 17*o 

l H MR (CDClj,) (52.61 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 3.67 
(3H, s), 4.58-4.70 (2H, m), 5.85-5.88 (1H, m), 6.85 (2H, d,. J=8. 6 Hz), 
10 6.91-6. 96 (2H, m), 7.14 (2H, d, 1=8.6 Hz), 7.25-7.33 (1H, m), 7.38- 
7.40 (1H, m)„ 

##W5 4 4-[(2,3->>k Ho^>l/7 ^>-3-T ;W ^>-]^>-if >^D/t 
>Sfc 

##^j3 8 tmrn^m^m^x. 4-[(2,3->?k kd^>v*77>-3- r;» 
106-107 -c (wrx^w— ^-rv^Pif;wx— ^Ji/^&sttifc). 

'H NMR (CDC1 3 ) (5 2. 67 (2H, t, J=8.0Hz), 2.93 (2H, t, J=8.0Hz), 4.59- 
4.71 (2H, m), 5.86-5.89 (1H, m), 6.85 (2H, d, J=8. 6 Hz), 6.91-6.96 (2H, 
m), 7.15 (2H, d, J=8. 6 Hz), 7. 26-7.33 (1H, m), 7.38-7.40 (1H, m). 
20 ##085 5 4-[[3-(3-^X-;i/)7^n;P]^ h^->]^>if>yDA>m^^ 
}V 

4-[(3-7"D ; E7x-J|/)^ h^->]^>-fe*>yDA°>m^5 1 Jl/ (0.96 g, 2.8 
mmol), IfXdfT'-n^ h)-^3^n> (0.77 g, 3.0 mmol), W^WA (0.81 
g, 8.3 mmol) ^M,N-y^WM75H (30 mL) TJU3>m 
25 l,l'-H7x(y7i-;i'7tX7^ / /)7xPt>77PD^7^7 
A (II) (0.067 g, 0.083 mmol) ZtaXft, Km^7)^ >3£H&T 80 
-HfeMbfc. BDSj|)ll:3-7*Dm7x> (0.43 g, 2.6 

mmol), 1,1' -t*X(^oi— y)^oc:Dir>> ? ^DPn7v?r7A 
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(II) (0.067 g, 0.083 mmol), 2 mfefiiMi- h U$ A7jc^ (6.9 mL, 14 

5 mmik&w (o.2i g , ir^ 22%) zi&vifyntisT&fe. 

l H NMR (CDC1 3 ) 5 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8. 0 Hz), 3.66 
(3H, s), 5.08 (2H, s), 6. 89-6.94 (2H, m), 7.10-7.14 (2H, m), 7.33-7.44 
(4H, m), 7.47 (1H, t, J=2. 2 Hz), 7.55 (1H, dt, J=7. 5 Hz, 1.6 Hz), 7.66 
(1H, s) 0 

10 #%#)5 6 4-[[3-(3-^x-;w)^x^;i/]^ h^iy}^>^>-yu/^>m. 

##0!14 £mU<Dj}fe&m^X, 4-[[3-(3-5 i X-;i/)7ai-;W^ h^>!K 

Mj£ 153.0-153.5 *C (SH" V 7~U tf ;VX-^;i^\^>^ &HttI) . 
'H NMR (CDCI3) <5 2. 65 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 5.08 
15 (2H, s), 6.93 (2H, d, J=8.6Hz), 7.14 (2H, d, J=8.6Hz), 7.33-7.47 (5H, 
m), 7.55 (1H, dt, J=7. 5 Hz, 1.5 Hz), 7.65 (1H, s) B 
mmM5 7 4-[[3-[[5-(hU7;^a^?;W-2-t!U^x;i/]^~>]^xX 

20 3-[[5-( h y yjv^ra *^)i)-2-\± y i?—)V\ ttis^yvfrr )Vu—)Vfr £ 

ill^ftSifc. JR* 89*. 

'H NMR (CDC1 8 ) 52.60 (2H, t, J=8.0Hz), 2.89 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.07 (2H, s), 6.89 (2H, d, J=8.6Hz), 7. 01 (1H, d, J=8. 7 Hz), 
25 7.09-7.13 (3H, m), 7.23 (1H, br s), 7.31 (1H, d, J=7. 6 Hz), 7.44 (1H, 
t, J=7.9Hz), 7.90 (1H, dd, J=8. 7 Hz, 2.4 Hz), 8.44 (1H, br s)„ 

5 8 4- [ [3- [ [5- ( h U 7 )V*U * -2- M U V—M 7ir 
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4 1 mmofife &m ^x, 4- c [3- [ [5- ( h u ? a ^ -i- \l u 

JRJp 28%, 

gt& 112-113 *c (s?-f.v^nifjn- ^*i*>^SFiS§i§l). 

5 'H NMR (CDC 1 3 ) 5 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 5.07 . 
• (2H, s), 6.93 <2H, d, J =8. 6 Hz), 7.01 (1H, d, J=8.7Hz), 7.09-7.17 (3H, 

m), 7.24 (1H, br s), 7.31 (1H, d, 1=9. 2 Hz), 7.44 (1H, t, J=7. 9 Hz), 

7.90 (1H, dd, J=8.7Hz, 2.5 Hz), 8.44-8.45 (1H, m)„ 

##095 9 4-[[3-(2-5 1 xn;P)>'xZi;W^ h*S/]^>i£ >7u n>m*? 
10 )V 

Sfit*ibT#fc. JR# 33X„ 

'H NMR (CDCl 3 ) 6 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.06 (2H, s), 6.92 (2H, d, J=8. 6 Hz), 7.06-7.14 (3H, m), 7.28 
15 (1H, dd, J=5.1 Hz, 1.1 Hz), 7.30-7.41 (3H, m), 7.56 (1H, dt, J=7.4Hz, 
1.6 Hz), 7.66 (1H, s), 

###J6 o 4-[[3-(2 : fi-;W7xzji/]^ h4->]^>if yy°an>m 

20 m& 127-128 -c mm^jv— ^*-9->frp>mmm)o 

l H NMR (CDC 1 3 ) 6 2.65 (2H, t, 1=8.0 Hz), 2.91 (2H, t, J=8.0Hz), 5.07 
(2H, s), 6.93 (2H, d, J=8.6Hz), 7.08 (1H, dd, J=4.5Hz, 3.5 Hz), 
7.14 (2H, d, J=8.6 Hz), 7.27-7.41 (4H, m), 7.57 (1H, dt, J=7.4Hz, 1.6 
Hz), 7.66 (1H, s). 

25 ###|6 1 4-[[3-(2-tfU5^n;i/)7x-;W^ h^->]^>if>^n/1>^ 

4-[(3-^n^E^in;i/)^>^>']^>-lf>yPA>^^5 1 ;V (0.70 g, 2.0 
mmolK lfX(tr^-n7 h)> J ^a> (0.56 g, 2.2mmolK ^^U^A (0.59 
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g, 6.0 mmol) S; N.N-^^^^JVATS H (20 mL) \zmMV> T)V^>M 
A (II) (0.049 g, 0.060 mmoD^im^-fe. H^^TJUrf >#B^fF 80 t:t 

5 jsm****, Wllifc &2iE£h;wx>— # ismu 

35 mL) £igfi?U ^m^-hU^A (0. 64 g, 6.0 mmol) &in*., T;Prf>« 
Mlsfc'&, fb7+Xh'j7i-MX7^>/ , S7m (0.12 g, 0.10 
mmol) ^rjjp^7fe<, EiK«ft7^^>* l^TT- BfeJP^Iig^Lfe. 

=5:0 Ttit, mmik&m (0.13 g. w i6x> §iWfttuT#fc. 

'H NMR (CDC1 3 ) (5 2. 59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.13 (2H, s), 6.92-6.94 (2H, m), 7.09-7.13 (2H, m), 7.17-7.20 
(1H, m), 7.41-7.86 (2H, m), 8.41 (1H, dt, J=7. 6 Hz, 1.6 Hz), 8.42-8.52 
15 (1H, m), 8.80 (2H, d, 4.8 Hz)„ 

###16 2 4-[[3-(2-HU5^x;V)^oiX;i/]^ h^^]^>if>7 P D/t>j^ 
#tM4t^iO^^Vit, 4-[[3-(2-HU5^-;V)7xz;W^h^ 

->] >-tf > y p a" >^ * e ^m^^j^^rco mm 26x„ 
m 152-153 «c {wm^)v— ^-vyfr^nmBdo 

20 'H NMR (CDC1 3 ) 5 2.65 (2H, t, J=7.9Hz), 2.91 (2H, i, J=7.9Hz), 5.14 
(2H, s), 6.94 (2H, d, 1=8.6 Hz), 7.13 (2H, d, J=8.6Hz), 7.22 (1H, t, 
J=4.9 Hz), 7.49-7.60 (2H, m), 8.40 (1H, d, J =7. 6 Hz), 8.50 (1H, s), 
8.83 (2H, d, J=4.8 Hz). 

###16 3 4-[[3-(2-trU^x;W 7xx;i/]^ h + ^]^>if>7 P D/1>®^ 

25 

4-[(3-^n^E^ji-;i/)^ h^v]^>if>^DA°>^^^Jl/ (0.70 g, 2.0 
mmol), 2-tf U^I/hU^^JVXX (0.60 g, 2.4 mmol) * N, ^-V^)V^)V 
AT5h* (15 mL) 7)V3>mmLti'&. y^Dnt:'XhU7x- 
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)\>i£7,~7 4 W^i^A(II) (0.10 g, 0.070 mmol) *tt\Xtc. B.JfoWt*7)\> 

;vTttaibfc„ mmm^m, awt*->u*w*5A^n 

Yhy77^- (^*t>/»^=5:l) TttfllU &m4t&® (0.24 g> 

5 JR# 35%) &fc6«pR*&£LTfc&. 

'H NMR (CDC1,) 52.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.13 (2H, s), 6.93 (2H, d, J=8. 6 Hz), 7.12 (2H, d, J=8.6Hz), 
7.22-7. 27 (1H, m), 7.46-7.51 (2H, m), 7.73-7.79 (2H, m), 7.93 (1H, dt, 
J=1.8Hz, 5.0 Hz), 8.07 (1H, s), 8.70 (1H, dt, J=4. 7 Hz, 1.4 Hz). 

10 ###16 4 4-[[3-(2-tfU> ? ^;i')7^^;W^ h^->]^>if>yPA>m 
&mM4 tmUoJym&m^X, 4- [ [3- (2- if U V—M y x - ;W h^->] 

160-161 *c Mx^v-^^e.s^s). 

•H NMR (CDClj) 5 2.63 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 5.12 
15 (2H, s), 6.93 (2H, d, J=8.6Hz), 7.12 (2H, d, J=8.6Hz), 7.24-7.29 (1H, 
m), 7.46-7.52 (2H, m), 7.71-7.81 (2H, m), 7.87-7.91 (1H, m), 8.05 (1H, 
s), 8.72-8.75 (1H, m). 

###16 5 4-[[3-(2-t7f;W7x-;W^ h ^S']'* 

yv 

20 mmm2 2 tm&vjjm&m^T, i-^y^)va^u>m^^m^m^B 

fiWtbtlt W 93Xo 

'H NMR (CDC1 3 ) 5 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.13 (2H, s), 6.94 (2H, d, J=8.6Hz), 7.13 (2H, d, J='8.6Hz), 
7.42-7. 53 (4H, m), 7.68 (1H, dt, J=7.4 Hz, 1.5 Hz), 7. 73-7.80 (2H, m), 
25 7.85-7. 93 (3H, m), 8.05 (1H, br s). 

###16 6 4- [ [3- (2-j-7 J-)V) V x ;* h =*^>] ^ >if >7*U K>Wt 

###14 Lmuojjm&m^Ts 4-[[3-(2-±7^;i/)^x-;i/]^ h^>;K 
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134-135 *C CIW*X^— ^U->36»&Htt»). 
'H NMR (CDC1 3 ) 62.65 (2H, t, J=7.9Hz), 2.91 (2H, t, 1=7.9 Hz), 5.13 
(2H, s), 6.95 (2H, d, J=8.6Hz), 7.14 (2H, d, J=8.6Hz), 7.43-7.53 (4H, 
m), 7.68 (1H, dt, J=7. 5 Hz, 1.5 Hz), 7.75 (1H, dd, J=8. 6 Hz, 1.8 Hz), 
5 7.78 (1H, s), 7.85-7.93 (3H, m), 8.05 (1H, br s)„ 

##0!)6 7 4-[[3-(5-kTU5^-;W^oi-;W^ b^l ^>if >^P /^>Wt 

4-[(3-^D^e^oi-;i/)^ h^->]^>-if>7 p n/i>m^^;v (0.70 g, 2.0 

mmol), tf7.(tf±n^ h)>?3^n> (0.56 g, 2.2 mmol), SHj!jU^A (0.59 
g, 6.0 mmol) £ N.N-^^^MMJ^ H (20 mL) IzWffiV, 7)V^>W. 
10 mVTc&, l,r-t^(v77iz;V7tX7^;)7xOt>i?^D0^7^ 
A (II) (0.049 g, 0.060 mmol) £in*.fc 0 Kfcm&Tfr^ >#ffl^TF 80 t: 

mmm*7k$t. mm^mmvr^ ^^h;vx>— tk (5:i:i, 

35 mL) Cidl, Bft^J-hU^A (0.64g> 6.0 mmol) SrtlD;^ 7;Vrf>« 
15 T h 7^ X h U 7 xZJ1/*7n 7 >f A (0. 12 g, 0.10 

mmol) ^JPTLfco ^^S:T^^>#H^,T-e—»^Jl^bfe. 

rh7kKD77> — ^-s-^SfSMiiu nmi^m (0.94 g, 

20 14*) £#fc 0 

ftlL& 166-167 < C a 

l H NMR (CDCl,+DMS0-d 6 ) <5 2. 60 (2H, t, J=8. 1 Hz), 2.91 (2H, t, J=8. 1 
Hz), 5.13 (2H, s), 6.92 (2H, d, J=8.6Hz), 7.16 (2H, d, J=8.6Hz), 
7.54 (3H, s), 7.65 (1H, s), 8.96 (2H, s). 9.21 (1H, s)„ 
25 6 8 5, 6-S* k h* P-4H—>^ u^y$ [b] t^X >-4-3" > 

N,N->>*7\>l/T^ U^T^ F (6.6 g, 71 mmol) O^Dni^> (400 
ml) Mfc&iftT, hVy)V*U*#>Z)Vfc>mm7kW (20 g, 71 mmol) 

®^ddi^> (50 mu mm^^<DtmTvrco m^m\z^y^> 
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(6.0 g, 71 mmol) (D^PPX^> (50 mL) m^HaX, 15 B#F^»^ 

□ 7b^77>f- (^It>/»BIX^-;V=9:1 4:1) TffrfiU SaWfe 
5 (3.8 g, iR* 39*) SeM*ttWzi. 

l HNMR (CDC1 8 ) 5 3.00 (2H, t, J=4. 7 Hz), 3.19 (2H, t, J=4.7Hz), 7.15 
(1H, d, J=5.1 Hz), 7.31 (1H, d, J=5. 1 Hz). 
###16 9 4-tHD^^>€>^nA>7a F 
4-fc Hn^^>t*>7n;i>t^fJP (1.5 g, 8.3 mmol) K 25% 7^ 

io nr?K (30 mD Sim*., tiar 15 i^Wife. Efct*fc#tt»*Jn*- 

■fr>*>&?ftt*U 3MMt£4& (0-43 g, tt# 31%) 

'HNMR (CDC1,) 5 2.49 (2H, t, 1=7.9 Hz), 2.90 (2H, t, 1=7.9 Hz), 4.65 
(1H, s), 5.25 (2H, br s), 6.76 (2H, d, 1=8.5 Hz), 7.08 (2H, d, J=8. 5 
15 Hz) 0 

##0!|7 O 4-[(6-*DU-2,3-3>fcFP-lH-r MttflsOV 
#3|«S2tP»©*ttSfl!^ S-^DD-K>^>*6 5-^PP- 

2. 3- ^t H p-iH--f y^y-i-^—fritWt. i fcpg#©:£8s£ 

5-i7DD-l— T >**&©iR* 21L 

158-159 *C (#&X3\n/— 'V*** 
l H NMR (CDC1 S ) 62.21 (1H, m), 2.49-2.61 (3H, m), 2.83-2.96 (3H, m), 
3.11 (1H, m), 5.36 (2H, br s), 5.67 (1H, dd, J=4. 3 Hz, 6.6 Hz), 6.91 
25 (2H, d, J=8.6Hz), 7.14-7.33 (5H, m). 

mnm 71 b-[[<-([i, i' -K7x^]-h^^ ;* 5=-;w - 

2.4- ^7\/U> ? >> ? ^> 

B-[(4-k Hn*'>7i-W ^f;W-2, 4-f 7 % /U 5?>^*> (0-30 g> 1.3 
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mmol) Oy^fJ^M+v'h' (20 mL) iMlC 3-(^ a U^)V) fc?:7xx;i/ 
(0.26 g, 1.3 mmol) 60% 7^Miti~ h U (0.11 g, 2.6 mmol)£]&n 

m&m*^Mn? 1 HffB, 50 <C 1 BtM^bfeo S^fcTK^ 

5 'J^*7A^D7h^77^- (^^->/Ii^X^=8:2) T?3»0U 

mm\^m (i.3 g, jr* 96*) 

jtt£ 109-111 *C (^i^H-f^^t^i^SfeS). 
'H NMR (CDC1,) 63.11 (1H, dd, J=9.4Hz, 14.1 Hz), 3.46 (1H, dd, 1=3.9 
Hz, 14.1 Hz), 4.80 (1H, dd, J=3. 9 Hz, 9.4 Hz), 5.11 (2H, s), 6.95 (2H, 
10 d, J=8. 7 Hz), 7.16 (2H, d, J=8.7 Hz), 7.30-7.65 (9H, m), 7.99 (1H, s) „ 
##0)J7 2 5-[[4-[(3-7i^'>7i-;W^ h + S/]7x";i/]^f JH- 

u 5? t i-^dd^ ^)V) -3-7 a: j * >if ^mm^m^m- 

15 feo W 23*, 

101-102 r (>?x:P;i/x-^;w— ' \^-9->^e>s^^). 

'H NMR (CDC1,) 6 3.10 (1H, dd, J=9. 5 Hz, 14. 2 Hz), 3.45 (1H, dd, J=3. 8 
Hz, 14. 2 Hz), 4.50 (1H, dd, J=3. 8 Hz, 9.5 Hz), 5.01 (2H, s), 6.89-7.19 
(10H, m), 7.31-7.36 (3H, m), 8.25 (1H, s)„ 
20 ###J7 3 4-[(5-^PD-2,3-vfc KP-1H-- T >^>-l— f;W^^]^>if 

2, 3-i^t Fn-iH—r y^y-i-jr-ji/znta* z.n&mmm 1 hmmo^m^ 

25 fco 5-^nn-i-^>^; >#>£>©iW 59*. 

97-98 *C (>?X^;l/X-xJP— 'V¥lf>;fre>?US&ft>. 
'H NMR (CDCl,) 6 2.24 (1H, m), 2.49-2. 63 (3H, m), 2.85-2. 95 (3H, m), 
3.12 (1H, m), 5.69 (1H, dd, J=4. 3 Hz, 6.6 Hz), 6.95 (2H, d, J=8. 6 Hz), 
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7.18 (2H, d, J=8. 6 Hz), 7.22-7. 34 (3H, m)„ 

###17 4 4-[(5-^nD-2,3-^tl^D-lH-l'>5 :J >-l-'l';l/)^'>]-N-(^ 

4- [ (5-^ □ d -2 , 3- & b H n -m—f y x >- 1 --f ; W ^ >-] ^ >if > ^ □ n y 

5 & (0.3 g> 0.95 mmol) ©^DP^^> (10 mL) mWz. ^^y^JV^y 
75F (90 mg, 0.95 mmol), N, / b? U (0.12 g, 0.95 

mmol) :fcJ;t£ i-x^;i/-3-(3-^p<^;VT^ / 7u tf;i/) #;!/**^ a h^mit 

(0.17 mL, 0.95 mmol) £jbO*., I^i^ttT 15 
10 &m (0.10 g, J» 30S) 

m^; no-Hi t: <^x^;p— ^D-y^^n^m)^ 

'H NMR (CDC1 3 ) <5 2.22 (1H, m),.2.54 (1H, m), 2.62 (2H, d, J=7.4Hz), 
2.85-2.98 (3H, m), 3.10 (1H, m), 3.25 (3H, s), 5.68 (1H, dd, J=4. 3 Hz, 
6.6 Hz), 6.93 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8. 6 Hz), 7.19-7.34 (3H, 
15 m), 7.67 (1H, br s)» 

###17 5 N-[3-[4-[(5-^OD-2,3->?t: FD-1H-- f >x>-l--f;W^>'] 

4-[(5-^pd-2, 3-v»t: Hp-ih— f y^y-i-i )V)i*r*y\^y*iy~?ur\y 

nhU;V (0.50 g, 1.7 mmol) ©Th7kh*P7 (25 mL) *g*l£k:, 2ki£ 
20 T, 7kmkV3 L VJ±7)\'S.—iy& (77 mg, 2.0 mmol) £Jn*., 3 B# 

Mffi^bfco f#£nfcto^#j£t£U>>> (20 mL) &Cigfl?bfc*£, «M 
(0.18 mL, 0.95 mmol) 3 mmW^htzc fcjfomzyk 

25 '>'j*W5A^aTb^7^ (^x^;p) -esit, mm^m 

(0.11 g, JtZ¥ 18%) ^:#fco 

gs^c 111-112 1: (>?ifjn-Tjw^s^a), 

'H NMR (CDC1 3 ) 51.85 (2H, m), 1.95 (3H, s), 2.24 (1H, m), 2.50-2.64 
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(3H, m), 2.90 (1H, m), 3.12 (1H, m), 3.28 (2H, dt, J=6. 6 Hz, 6.7 Hz), 
5.40 (1H, br s), 5.68 (1H, t, J=4. 6 Hz), 6.90 (2H, d, J=8.4Hz), 7.11 
(2H, d, J=8.4Hz), 7.19-7.34 (3H, m). 

##FS7 6 N-[3-[4-[(5-^7 o D-2, 3-v^t H D-1H-- 1* > ; r>-\-^ )V) ^^tvO 

4-[(5-^DD-2,3-^k HD-1H-- i y"f>-\--{ )V>^^^>^>^U^y 
nhU;i/ (1.0 g, 3.4mmol) 0fh7kH077> (50 mL) SUfcfc* 34<?£T, 
7K^U^^AT;ua-^A (0.16 g, 4.1 mmol) fciJOTt, M&®**mtp *C 

io rem. m&mmvrz.o f^nfcw^^^pp^ (20 mu \zmmvit&, 

mGlsfcio inC h Ux^75> (0.47 mL, 3.4 mmol) & 

^MO"J H (0.36 mL, 3.4 mmol) SriDA. I^^^^TT 3 mmMW 

15 ;W7:3) TJ»®tb, Mffc^* (0.15 g, JR* 11X) 

Suft 89-90 x: (>^x^;i/x-^j^e.^^). 

'H NMR (CDC1,) 5 1.89 (2H, m) , 2.24 (1H, m), 2.55 (1H, m), 2.66 (2H, t, 
/ J=7.4 Hz), 2.90 (1H, m), 2.94 (3H, s), 3.07-3.19 (3H, m), 4.29 (1H, 

br), 5.67 (1H, dd, J=4. 4 Hz, 6. 5 Hz), 6.90 (2H, d, 1=8. 6 Hz), 7.11 (2H, 
20 d, J=8.6Hz), 7.19-7.34 (3H, m). 

###J7 7 2,3-S?k HD-2,2-i?^^;WlH-<>5 s >-l-^> 

60% Tk^b^hU^A (2.7 g, 68 mmol) (D 1, 2-v 5 * b^X^ > (30 
mL) mmz (3.0 g, 23 mmol) < 0 iiMXTz.* *S#igj£ 

&mrz 10 #WSt#bfc8k BVik*^)V (5.7 ml, 91 mmol) io^., 

25 1 mmmftviz. %.jfcm\z*&$az. mm^)vx^mvt^ mm 

(^*-tf-» T?»»U &m4k&® (4.0 g, JR* 9990 £#fCo 
'H NMR (CDC1 3 ) <5 1. 24 (6H, s) , 3.01 (2H, s), 7.35-7.44 (2H, m), 7.59 
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(1H, dt, J=1.2 Hz, 7.6 Hz), 7.76 (1H, d, J=7.8Hz)„ 

###17 8 [4-([i,i'-tf7oi-;w-3— r;i/^ b^)y^y^mm^)v 
[i,i'-h'7 x x;w -3-* ^ / s &mib&m * a t ut#£ . xtx^ 

5 42% 0 

•H NMR (CDC1,) 5 3.80 (3H, s), 4.59 (2H, s), 5.08 (2H, s), 6.86 (2H, d, 
J=9. 2 Hz), 6.94 (2H, d, J=9. 2 Hz), 7.33-7. 64 (9H, m). 
###17 9 [4-([l,r-H7x-JW-3-fJMh+-»7i;^J/]ffii 
##m£R*©3fttfcfflV>T, [4-(Cl,l , -li7x^]-3H > ^ 1**5/) 
10 7a:/*>']»B6^5 t ;i/^&*H<k:'&*&#fc. W 88*o 

Kjft 132-133 <C (s?x^;i/x— — ^tJ-^SfS&ll). 

fH NMR (CDC1 S ) <5 4. 63 (2H, s), 5.08 (2H, s), 6.88 (2H, d, J=9.3Hz), 
6.95 (2H, d, J=9.3 Hz), 7.31-7.64 (9H, m)„ 

###18 0 2-[4-(Cl,l , -H7x-;i/]-3-r;P^h*v)7x/*->]-2-^9 : - 

15 )vyunym^)v 

###ji tmn(Djj&&m^x, 2-u-t: h-D^v^x/^i/)^^ 

n/t>tifji/i [1, 1' -H^7 jc x;u] -3-^ ^ 7 e, gEJM^ <H#fc « 

20 'H NMR (CDClj) 61.27 (3H, t, J=7. 1 Hz), 1.54 (6H, s) , 4.24 (2H, q, 
J=7. 1 Hz), 5.06 (2H, s), 6.86 (4H, m), 7. 30-7.47 (5H, m), 7.53-7.64 
(4H, m)o 

###J8 1 2-[4-([l,l , -tf7x-;W-3-r;i/^ h^'»7x/^>]-2-^ 

25 ###j4 tmm^m^m^x, 2-[4-([i,i'-tf^xn;w-3— r;i/*h* 

^)^x/*>-]-2-^^;u^ , nn>^x^;i/^e»^'fb'&^*#feo jr* 93*. 

114-115 "C (>?x^x-^;b— /\*U->A^I9JBS). 
•H NMR (CDCl,) (51.55 (6H, s), 5.08 (2H, s), 6.92 (4H, m), 7.31-7.45 
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(5H, m), 7.54-7.64 (4H, m) 0 

i £mm<Dj3&*mKx, tt-t\zn**/y^y*z/)mm*^)i£ 

5 ^ 47Xo 

'H NMR (CDC1 3 ) <5 3.80 (3H, s), 4.58 (2H, s), 4.98 (2H, s), 6.86 (4H, 
m),. 6.90-7. 18 (6H, m), 7.30-7. 36 (3H, m) 0 

##^8 3 [4-[(3-7i;+y7x-JV)^h^y]7i;^y]Slt 
#^!i4t|^«l07j^&fflViT, [4-[(3-7i7+y7xZ;W^ h + vO? 

10 x.y*ismm*^)vfrzmm<K&w%mco w 86* 0 

M& 115-116 r (»ix5 1 ;|/-A^>^f ) Bl§i)„ 

'H NMR (CDC1 3 ) <S4.63 (2H, s), 4.98 (2H, s), 6.81-7.16 (10H, m), 7.31- 
7.36 (3H, m)o 

##09 8 4 2-[4-[(2,3-^t KD-1H-- < >y £ >-l--i jWt^y]7x/+y]- 

15 2-^^;U7°oA°>mx5 i ;i/ 

1 ^^O^^fflViT, 2-(4-t ^D^>7xy *$/)-2-*3\H/:/ 

D/OtX^i 2,3-v^t Hn-iH--r >^>-i-3— ;p^e>^S'fk^^#fco 

20 'H NMR (CDC1,) <51.29 (3H, t, J=7. 1 Hz), 1.56 (6H, s), 2.20 (1H, m) , 
2.51 (1H, m), 2.91 (1H, m), 3.13 (1H, m), 4.25 (2H, q, J=7. 1 Hz), 
5.67 (1H, dd, J=4. 3 Hz, 6.6 Hz), 6.88 (4H, s), 7.20-7.31 (3H, m), 7.40 
(1H, d, J=7.2 Hz), 

#%0»J8 5 2- [4- [(2, 3- 1 KP-1H— O^y-l-l y jl is] - 

25 7-^^^UA>m 

###j4 tmwuDjjmzm^T, 2-[4-c(2,3->?k hd-ih— r >x>-i— r 

;i/) t^>]7x;^ ->] -2-^ ^)ly°U >iifM^SIft^ iR 
^ 71Xo 
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107-108 1: &x.3 u )i3L~- ; r)i—^*-y->fr<c>mm$k). 

'H NMR (CDC1 3 ) 61.56 (6H, s), 2.22 (1H, m), 2.53 (1H, m), 2. 92 (1H, 
m), 3.14 (1H, n). 5.70 (1H, dd, J=4. 3 Hz, 6.6 Hz), 6.94 (4H, s), 7.21- 
7.32 (3H, m), 7.41 (1H, d, J=7. 3 Hz), 
5 ###18 6 2-^5 : ;H-[4-[(3-7x/+^7i-;W^ h*^!? 

t^Jlil^jlC^ffl^T, 2-(4-k HD + e/7x;^i/)-2-^5 1 ;Vy 

10 m^Ko 

'H NMR (CDC1 3 ) 6 1.27 (3H, t, J=7. 1 Hz), 1.54 (6H, s), 4.23, (2H, q, 
J=7. 1 Hz), 4.97 (2H, s), 6.82 (4H, s), 6.89-7.14 (6H, m), 7.30-7.36 
(3H, m)„ 

###J8 7 2-^^H-[4-[(3-7x;^^7i^JV)/ :7:r / 3^>] 

15 ;/D./1>M 

###|4 ip||i(D7jfe^fflViT, 2-^^;i/-2-[4-[(3-^x;y^'>^ainjl/) 
^ h^^]^oc/^v']^'n/^>^X^;U^e>«fi'fb'B-#/?:#^:. i» 99*. 
#11. 

'H NMR (CDC1 3 ) (5 1.54 (6H, s), 4.99 (2H, s), 6.85-7.15 (10H, m), 7.31- 
20 7.36 (3H, m). 

###J8 8 [4-[(2,3-^t Yu-m-^y^y-l-^ Mttzs^zLS^-zsm 

###11 £mM<Dj5fe&m^T, 2-(4-t Hn^ •>7x/^y)-2-^5 : JV7 = 

u/^>m.^)vtL 2, 3-^t hp-ih-t >7*>-i-$-~)i>fr<E>igtmik&y!}&nr£o 

25 JK^ 52*„ 

'H NMR (CDC1 3 ) (5 2. 22 (1H, m), 2.51 (1H, m), 2.90 (1H, m), 3.14 (1H, 
m), 3.82 (3H, s) , 4.61 (2H, s), 5.67 (1H, .dd, J=4. 4 Hz, 6.6 Hz), 6.86- 
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6.96 (4H, m), 7.21-7.30 (3H, m), 7.40 (1H, d, J=7. 3 Hz). 

&mma 9 [4-[(2,3-^th*o-iH— r >f>-K;v)t^i/]7i;^i/]s 
&%M4£mm®J5tk&m^T, [4-[(2, fd-ih-t >^>-i—r m 
m& 99-100 x: {-js.^)v^-^)v—^^r>i^^n^)o 

'H NMR (CDC1,) 62.22 (1H, m), 2.50 (1H, m), 2.94 (1H, m), 3.12 (1H, 
m), 4.66 (2H, s), 5.68 (1H, dd, J=4. 3 Hz, 6.6 Hz), 6.90 (2H, d, J=9. 3 
Hz), 6.95 (2H, d, J =7. 2 Hz), 7.20-7. 30 (3H, m), 7.40 (1H, d, J=7.3Hz) B 

io ###j9 o 3- [(2, 3->?t: h d-ih-^t >x>-i— r;p)^->]^>if >m-m 
(2,3-^k Hn-iH— r>^>-i— r;wxxx;p 
mmmi o 5 £mm<Dj7&*m^x. (s-tHn+^^x^^a: 2,3- 
v > \^Yu-m-^>^y-\-*-)Vfr*m&ib^m*%Tc a mm 8i* 0 
my?:, 

15 l H NMR (CDClj) 6 2.03-2.24 (2H, m), 2.44-2. 59 (2H, m), 2. 83-2. 96 (2H, 
m), 3.05-3.18 (2H, m), 3.61 (2H, s), 5.71-5.75 (1H, m), 6.21-6.24 (1H, 
m), 6.88-6.94 (3H, m), 7.18-7.31 (7H, m), 7.36-7.43 (2H, m). 

###J9 i 3-[(2,3->>k Yn-m-^ >?>-\--i )V)-**^s<>"e>wm. 
mmm 1 o 6 tmm^m^m^T, 3- [(2, 3-v>t ho-ih-t >^>-i— r 

mit-sw^mc. 6i* 0 

'H NMR (CDCI3) <5 2.14-2.25 (1H, m), 2.49-2.61 (1H, m), 2. 85-2. 95 (1H, 
m), 3.08-3.18 (1H, m), 3.62 (2H, s), 5.73-5.77 (1H, m), 6. 87-6. 94 (3H, 
25 m), 7.20-7.30 (4H, m), 7.41 (1H, d, J=7.3Hz), 9.65 (1H, br s) e 
##0!|9 2 2,3-yhHD-l-(3-3-H7x/^>')-lH-'f>T> 

mmmi o 5 tmuo^m^m^x, 3-3-h*7x/- 2,3-^tHn- 

1H--T )Vfr£>mmfc&m$:'&fc 0 W 37* 0 
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'H NMR (CDClj) 6 2.18-2.23 (1H, m), 2.52-2.57 (1H, m), 2. 93-2.98 (1H, 
m), 3.10-3.14 (1H, m), 5.71-5.75 (1H, m), 6.97-7.02 (2H, m), 7.22-7.32 
(4H, m), 7.37-7.40 (2H, m). 
5 ##M9 3 3-(2,3-> 5 b FP-1H— T ><f>-\-' T;P^-»^>if >^>^ 

2,3-v?t HD-l-(3-a-H7i;*'»-lH-'f >^> (1.5 g, 4.5 mmol), 
rh7tHD77> (8 mLK 0.5 M IWb 4-Ib^->-4-t+V7f J»t 
h7kHD77>^I (13 6.5 mmol) fe^^^tfX ( h U 7x-M7, . 
10 7J (28 mg, 0.04 mmol) <DM%m& 60 X: 1? 1 IW}fj$L 

7?^b^ 0 ii^tm i$§^WWW7A^D7h^77^- 

+U->/BiX5 : ;h5:l) ^®{b^#I (0.70 g, JR* 4890 

15 >H NMR (CDC1 3 ) 6 1.28 (3H, t, J=7. 1 Hz), 1.94-2.04 (2H, m), 2.18-2.36 
(3H, m), 2. 53-2. 67 (3H, m), 2.87-2.97 (1H, m), 3.09-3.19 (1H, m), 4.12 
(2H, d, J=7.1 Hz), 5.74-5.78 (1H, m), 6.79-6.87 (2H, m), 7.21-7.30 (5H, 
m), 7.43 (1H, d, J=7. 2 Hz) 0 

###)9 4 3-(2,3->?t FD-lH-f >5 i >-l--f ;i/^^^)^>if>^>l? 

20 mmmi o 6tmm<n^nk&m^T, 3-(2,3-vfch*o-iH--'i'>^>-w;i, 
**~>)^>^>y~# >Mji^)\sfrZi£mfc'&®&nrz. e jr* so*. 

'H NMR (CDC1,) 6 1.93 (2H, m), 2.16-2.27 (1H, m), 2.39 (2H, t, J=7. 5 
Hz), 2. 57-2. 62 (IH, m), 2.67 (2H, t, J=7. 5 Hz), 2.87-2.97 (1H, m), 
25 3.10-3.20 (1H, m), 5.74-5.78 (1H, m), 6.79-6.88 (3H, m), 7.21-7.31 (4H, 
m), 7.43 (1H, d, J=7. 2 Hz), 9.76 (1H, br s) 0 

##0>J9 5 4-[(4-^ n P-2- h U 7J^n ^^Jh5-^ ; 'J ZjW ^ h^v-] ^ 
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ifum 65%„ 

mm 111-112 <c (Mx^;i/— ^ vyDbf;wx-^;i/^STO^) 0 

5 'H NMR (CDC1 S ) <5 2.61 (2H, t, J=7.5Hz), 2.91 (2H, t, J=7. 5 Hz) , 3. 67 
(3H, s), 5.30 (2H, s), 6.95 (2H, d, J=8. 6 Hz), 7.14 (2H, d, J=8. 6 Hz), 
7.84 (1H, s), 7.93-7. 97 (1H, m), 8.26 (1H, d, J=8. 7 Hz), 8.35 (1H, s)„ 

##0i!9 6 4-(2-hUy;v^-D^^;i/-4-i7nu + y U >-5-f h=^-»^ 

io mmm n o 6 simm^m-v. 4-[(4-^nn-2-hU7MP^w-4; 
ux;w* b*is]^>v>7uK>m*^)i>friz>mm<t&®&mfcio 90* o 

175-176 *C (ifiX?JP-A^t . 
'H NMR (DMS0-d 6 ) 6 2.47 (2H, t, J=7.5Hz), 2.76 (2H, t, J=7.5Hz), 
5.33 (2H, s), 6.96-7. 02 (2H, m), 7.15-7.17 (2H, m), 7.42 (1H, s), 7.93 
15 (1H, d, J=8.7Hz), 8.07-8.13 (1H, m), 8.29 (1H, s), 12.08 (1H, br s) 0 
###i|9 7 4-[2-(l-^-7^l/-;i/)Xh^r>']^>if>^P^>m^g i ;i/ 

mt&mi o 5 tmwt<D^m&m^x, 4-t Hn^v-^>-tf>yDA>m^^ 
m& H2-H4 *c (^mx^P— ^-rvyatf;i/x-^;v— ^\^>^e»s^ 

20 ||) 0 

'H NMR (CDC1,) 6 2.58 (2H, t, J=7.5Hz), 2.88 (2H, t, J=7.5Hz), 3.57 
(2H, t, J=7.4Hz), 3.66 (3H, s), 4.28 (2H, t, J=7.4Hz), 6.82 (2H, t, 
J=8.6 Hz), 7.09 (2H, d, J=8. 6 Hz), 7.42-7.56 (4H, m), 7.75-7.78 (1H, 
m), 7.86-7.89 (1H, m), 8.10-8.11 (1H, m). 
25 ###19 8 4-[2-(l-t7^1/-JWxh^y]^>if>7'n;i>i 

mmmi o 6tmn<Djj&&m^T, 4-[2-(i-^-^^i/xji/)xh^^]^> 
v>7urt>wt*7)v&e>&mit&m&&i£. 89k„ 

m-112 *c (Mx3Mi/— *m vyn\d)vx.-^frfr*>nm$k) a 
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l H NMR (CDC1 3 ) 6 2.64 (2H, t, J=7. 5 Hz), 2.89 (2H, t, J=7. 5 Hz), 3.57 
(2H, t, J=7.4Hz), 4.28 (2H, t, J=7.4Hz), 6.83 (2H, t, J=8.6Hz), 
7.10 (2H, d, J=8.6Hz), 7.42-7.55 (4H, m), 7. 73-7.78 (1H, m), 7.86- 
7.89 (1H, m), 8.10-8.11 (1H, m), 9.85 (1H, br s). 
5 ##0iJ9 9 4-fc K^^^PA'^/^it; 4-k K 

5->?3— >~?unym*?-)\' 

4-fc KP^^if^yn/l^pWKS.O g, 17 mmol) <D 28* T^-^&X 
7*m%L (10 mL) ^TkftTU (4. 7 g, 18 mmol), 3^b*U^A 

(4.6 g, 28 mmol) &J;tfzk (10 mL) Oi^^iTLfc, Kfom&y>}& 1.5 

io mmmwvr^ lmMmmx^mv. tix^n?j*aiu&, \% 

^^>/@?Mx^;U=5:l (DmmWifrib 4-bFD^>-3,5->?3-F^>-tf 
^^PA^i/^ (3.0 g, JR* 59%) £#fc 0 

15 64-66^ mm^)v— 5iftX— ^a^PUBft). 

l H NMR (CDClj) <5 2.57 (2H, t, J=7.5Hz), 2.81 (2H, t, J=7. 5 Hz) , 3.68 
(3H, s), 5.63 (1H, s), 7.52(2H, s). 

>-¥>Zfun>M*?-)l (1.6 g, JR$B 22X) &nrzo 
20 ^ft^o 

'H NMR (CDClj) 5 2.58 (2H, t, J=7. 5 Hz), 2.84 (2H, t, J=7.5Hz), 3.67 
(3H, s), 5.81 (1H, s), 6.86 (1H, d, J=8.3Hz), 7.03-7. 07 (1H, m), 
7.50 (1H, s) 0 

1 0 0 2-(4-^ h^^7x-;W-7-3- K-5-^> , /77>7°D/'?>i| 

25 

4-h + 5-^3 - H>if > 7 'DA>i^^ (0.89 g, 2.1 mmol), 
4-* h=^>x^x;w^>i?>f3 (0.63 g) © N.N-^^^MMTaH (15 
mL) mm* 120 T!-l!fcj!#bfco MfcHMfcX3^T?*HRU 
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it&W (0. 67 g, JR*S 7430 £#fc 0 

1H£ 103-104 "c (i»x^;ir-s?-fy^at!;wx— "y-J^swiSft). 

5 'H NMR (CDC 1 3 ) (5 2.66 (2H, t, J=7.5Hz), 2.99 (2H, t, J=7.5Hz), 3.68 
(3H, s), 3.87 (3H, s), 6.91 (1H, s), 6.98 (2H, d, J=8.8Hz), 7.32 (1H, 
s), 7.44 (1H, s), 7.81 (2H, d, J=8. 8 Hz) 0 

^mmi 0 1 2-(4-* h + ^7x-JV)-5-^>^77>^n/'?>il^5 1 ^ 
2-(Mh + y7i-JW-?-3-H-5-^>V77>ynA>^^ (0.61 
10 g, 1.4mmolK ffi#& (0.92 g, 14 mmolK fh7tHD77> (10 mL), 
(30 mL) *5cfctX 2 £!5fr&1"t7fc5jM^/— ;H§$t (3.0 ml) 
-%lPSI!Bt«£bfc. jRj&tt&SiflbJfcSk S**»«fLfc. gfitft|«x^;|/ 

15 =6:1) t?**«u *m?M> (o.n g* 26*) &mrz 0 
m& 74-75 *c (smx^;w- ^v7°Dif;vx-fM^^a). 

l H NMR (CDC1 3 ) 5 2.68 (2H, t, J=7. 5 Hz), 3.04 (2H, t, J=7. 5 Hz), 3.67 
(3H, s), 3.88 (3H, s), 6.88-6.91 (1H, m), 6.92 (1H, s), 7.10-7.13 (1H, 
m), 7.32-7.44 (5H, m). 
20 ##^J1 0 2 2-(4-^h^^7x^jW-5-^>y77>7'D/1>i 

mifom 1 o 6 tmmco^m^^x, 2- a-* h^r^y x-;w-5-^>^7 

7>^ , n/t>K^5 i ;i/*63Hi^^»S#fc. HX* 74*o 
H>£ 211-212 "C JW-^ V 7*n tf JH-fM . 

'H NMR (DMSO-dg) (5 2.58 (2H, t, J=7. 5 Hz), 2.91 (2H, t, J=7.5Hz), 
25 3.82 (3H, s), 7.06 (2H, d, J=8.9Hz), 7.12-7.16 (1H, m), 7.21 (1H, s), 
7.44-7.50 (2H, m), 7.84 (2H, d, J=8.8Hz), 12.08 (1H, br s). 
###!ll 0 3 2- (3-7^ h + 1/7 Jl/)-5-^>77 7 >7*n/1 >H^^ 

##m o o tmrno^mzm^x, 4-th*o^r->-3-3-H^>-if>^n 
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19K„ 

BKjft 74-75 *C CBHUx^b— $?-f vyatr^x— T-;i/3^6SIS*). 

l H NMR (CDC1,) <5 2.68 (2H, t, J=7. 5 Hz), 3.04 (2H, t, J=7.5Hz), 3.67 

5 (3H. s), 3.88 (3H, s), 6.88-6.91 (1H, m), 6.91 (1H, s), 7.10-7.13 (1H, 

m), 7.32-7.44 (5H, m). 

###|1 0 4 2- (3-* h + 5/7x^)-5-^>!/77>^D/t>i 

*»ji o 6 tmm<D^m^m^x, z-u-* h+->7x-;w-5-^>77 

7>^n/1>i^5 : M^«^i&#fc. JRsps 83* 0 
10 M 134-135 *C (tKXfjlr- SMV^Ol^WX— 

'H NMR (DMS0-d 6 ) 6 2.58 (2H, t, J=7. 5 Hz), 2.92 (2H, t, J=7.5Hz), 

3.85 (3H, s), 6.96-7.00 (1H, m), 7.17-7.21 (1H, m), 7.38-7.54 (6H. m), 
12.12 (1H, br s) 0 

###11 0 5 4-* h^^x^x;^>if >m 

15 tiM&ffl • SzKfttt (2.5 10 mmolh 28% 7>t-7* (10 mLK 7jc (100 
mL) Fu3ri/;iyS.>mMm. (1.4 g, 20 mmol) 4- 

;* h3r$/X^x;WS>*tf> (1.3 g, 10 mmol) ©X^;-^ (60 mL) 

x^x-^jvt^u, mEEmmvT, mmit&m a. 8 g> jr* 92» 

20 Sf^iLTtfc. 

l H-NMR (DMS0-d 6 ) 6 3.77 (3H, s), 6.93 (2H, d, J=8. 8 Hz), 7.40 (2H, d, 
J=8.8 Hz). ' 

1 0 6 3-* h*~>X^-;U^>if>|pJ 

###ji o 5 £mm<Djjm&m^T, 3-* h ^x^x;^ e,^^ 

25 M^tfii*tlT#fc, iR^ 90S o 

'H-NMR (DMS0-d 6 ) 6 3.76 (3H, s), 6.97-7.07 (3H, m), 7.30 (1H, t, J=8. 1 
Hz) 0 

##FJi o 7 4-[[3-(3-7'j;W7iz;W^h^]^>-K>yD;i>8^^ 
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)V 

« 835L 

5 'H NMR (CDC1 3 ) (5 2. 60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.06 (2H, s), 6.71 (1H, dd, J=1.8Hz, 0.7 Hz), 6.92 (2H, d, 
J=8.7Hz), 7.12 (2H, t, J=8.7Hz), 7.31-7.48 (4H, m), 7.54 (1H, s), 
7.74-7.75 (1H, m)„ 

##0111 0 8 4-[[3-(3-7U;W7iZjV]/ h^>]^;H£>:/D/i>@g 
10 ##0ij4 tRI^CD^^fflViT, 4-[[3-(3->'U;W7acr:;H^ h^->]^>if 

m& 120-122 "c (mm^)v— s\*-v->&*>mmgk). 

l H NMR (CDC1 8 ) <5 2.65 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8. 0 Hz), 5.06 
(2H, s), 6.70-6.71 (1H, m), 6.92 (2H, t, J=8.6Hz), 7.13 (2H, d, J=8. 6 
15 Hz), 7.30-7.48 (4H, m), 7. 54 (1H, s), 7.74 (1H, s)„ 

###Ji o 9 4-[[3-(iH-t!n-;i'-w;i/) y*~M* h^>M a 

A-UZ-yv*? ^~)V) * h^>']^>if>yp/t>^^^;V (0.80 g> 2.3 
mmol), t!D— )\> (0.17 g, 2.5 mmol). h U-tert-^5 L ;i'^X7d' > (19 mg, 
20 0.092 mmol), ^-fev"^A (1.3 g, 3.9 mmol) SbJH> (25 mL) \zmU 

(84 mg, 0.092 mmol) ^JDA/co KJfom*7)V3>mmn.T. 100 18 fl# 

25 ^x^;i//A^D->=15:l)THiL, ^Mfc-StM (56 mg, 7X) £St<fe$& 

l H NMR (CDC1,) 6 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H,t, J=8. 1 Hz), 3.66 
(3H, s), 5.08 (2H, s), 6.35 (2H, t, J=2.2Hz), 6.91 (2H, d, J=8.6Hz), 
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7.09-7.15 (4H, m), 7.24-7.36 (4H, m). 

##0!|1 1 0 4-[[3-(lH-tfn— )V-l-4)V)7x.~M* b^r^^>^>-fu 

##011 4 1 mm (Djsm&m v*t> 4- [ [3- cm- tr d — jwi — r ;w 7 x -;w * 
nt/ft 120-122 1: (v^-r y^DhVPx-^i^^i^^^e,^^,). 

'H NMR (CDClj) 62.65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 5.08 
(2H, s), 6.35 (2H, t, J=2. 1 Hz), 6.91 (2H, d, J=8. 6 Hz), 7.10 (2H, t, 
J=2.1 Hz), 7.14 (2H, d, J=8. 6 Hz), 7.26-7.47 (4H, m) 0 

io tt^Jin 4-[[3-(2-^Tyu;i/)7xn;i/]^ h=¥^}^>^>yu^>m 

feo 38X. 

15 'H NMR (CDCl 3 ) (5 2. 60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.10 (2H, s), 6.92 (2H, d, J=8.6Hz), 7.12 (2H, d, J=8.6Hz), 
7.35 (1H, d, J=3.3 Hz), 7.43-7.52 (2H, m), 7.88 (1H, d, J=3.3Hz), 
7.91 (1H, dt, J=7.2Hz, 1.7 Hz), 8.05 (1H, s) e 

###11 1 2 4-[[3-(2-^7yij;W7xZJW^ b^r^^>^f>^UA>m 
20 m^M4iimh(Dj3m&m^T, 4-[[3-(2-5 1 7yUJW7xrjH^h^>>] 

^>^>7uA>M*^)Vfrt > i&mik&y>)&mtco w& 8i*„ 

126-127 *C (Wlf;^^1t>A^^i), 
'H NMR (CDC1,) (5 2.65 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 5.10 
(2H, s), 6.93 (2H, d, J=8. 6 Hz), 7.14 (2H, d, J=8. 6 Hz), 7.35 (1H, d, 
25 J=3. 3 Hz), 7. 43-7.52 (2H, m), 7.88-7.92 (2H, m) , 8.04 (1H, s) 0 

###11 1 3 4-[[3-(2-fc!^>?-;W?x32;i/U h^->]^>-tf>7'DA°>^ 
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'H NMR (CDC1,) <5 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, 1=8.0 Hz), 3.66 
(3H, s), 5.14 (2H, s), 6.93 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8. 6 Hz), 
5 7. 51-7.55 (2H, m), 7. 95-7. 99 (1H, m), 8.10 (1H, s), 8.53 (1H, d, J=2. 5 
Hz), 8.64-8. 67 (1H, m), 9.05 (1H, d, J=1.4Hz)„ 

io m& i67.o-i67.5 x: mm^)v— ^-v-yfrzmw^o 

'H NMR (CDClj+DMSO-dg) 5 2.26 (2H, t, J=8. 2 Hz), 2.90 (2H, t, J=8. 2 Hz), 
5.14 (2H, s), 6.92 (2H, d, J=8. 6 Hz), 7.15 (2H, d, J=8. 6 Hz), 7.51- 
7.58 (2H, m), 7. 94-7.99 (1H, m), 8.10 (1H, s), 8.53 (1H, d, J=2. 5 Hz), 
8.65 (1H, dd, J=2.4Hz, 1.6 Hz), 9.05 (1H, d, 1=1.5 Hz). 

15 ##^J l l 5 ^[(Si-^Dt^pn^x- )V)* h^>J^>if>ya/i> 

20 'H NMR (CDC1,) 62.61 (2H, t, J=8. 1 Hz), 2.91 (2H, t, J=8. 1 Hz), 3.69 
(3H, s), 5.09 (2H, s), 6.91 (2H, d, J=8. 6 Hz), 7.14 (2H, d, 1=8.6 Hz)-, 
7.24-7. 27 (1H, m), 7.38 (1H, dd, J=8. 5 Hz, 2.3 Hz), 7.73 (1H, d, J=2. 3 
Hz) a 

1 6 4-[(5-7P ; E-2-^PD7i-JW^ h^->]^>if>yPA°> 

25 m 

->] ^>^>y 0/1>l^ W 6«8ft^**#fc. JR* 66*. 
W 81515. 
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m& 120.0-120.5 *c (B^mx^jp— s\3rv>fr<z>nm$k)o 

'H NMR (CDC1 3 ) 6 2.66 (2H, t, J=7.8Hz), 2.92 (2H, t, J=7.8Hz), 5.09 
(2H, s), 6.92 (2H, d, J=8.6Hz), 7.16 (2H, d, J=8.6Hz), 7.24-7.27 (1H, 
m), 7.38 (1H, dd, J=8. 5 Hz, 2.3 Hz), 7.73 (1H, d, J=2. 3Hz)„ 
5 ##1117 4-[(3-^nt-4-^PD7x-;0^ ^>i?>ya A> 

zmmiti$m*m^ w 65«„ 

10 'H NMR (CDC 1 3 ) (5 2. 60 (2H, t, J=7.6Hz), 2.89 (2H, t, J=7.6Hz), 3.66 
(3H, s), 5.04 (2H, s), 6. 85-6.89 (2H, m), 7.10-7.13 (2H, m), 7.35 (3H, 
s). 

###!ll 1 8 4-[(3-^0 ; E-4-^nU!73i-;V)^ h^>]^>if >fU/^> 
Hi 

15 ##^i4 hmmojjm&m^T, 4-[(3-^Dt-4-^oD7iz;w/h^ 
i/]^>v>?uK>n*?-)Vftt>mmik&m&mzo j» 8i*„ 

itX^ 81*. 

m& 156-158 r mm^)i— s\*y->fr*>mm&)o 

"H NMR (CDClj) 6 2.65 (2H, t, J=7.9Hz), 2.90 (2H, t, J=7.9Hz), 5.00 
20 (2H, s), 6.88 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 7.35 (3H, s) 0 
##0iJl 1 9 4-[[3-[5-(hU^;^n^^;i/)-2-tfU^zi;W7a:r:;P]^ h 

v>ft*>mmik'&m*nfr e mm 

25 

'H NMR (CDC1 3 ) 6 2.61 (2H, t, 1=8.0 Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.14 (2H, s), 6.93 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 
7.50-7.60 (2H, m), 7.86 (1H, d, J=8.3Hz), 7.97-8.01 (2H, m), 8.11 (1H, 
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br s), 8.95 (1H, br s). 

###J1 2 0 4-[[3-[5-(h'j7;i/tD/^V)-2-lf Ui?-;W7i-JW^ h 
##004 t^t©^£lV>T, 4-[[3-[5-(h U 7/1^0 If U ¥ 

J» 32*„ 

MjK 155-156 «C (ilXf^A+lj-^d^S^i). 

'H NMR (CDC1,) 6 2.64 (2H, t, J=7.7Hz), 2.90 (2H, t, J=7. 7 Hz) , 5.12 
(2H, s), 6.92 (2H, d, J=8.4Hz), 7.13 (2H, d, J=8.4Hz), 7.49-7.54 (2H, 
10 m), 7.85 (1H, d, J=8.3Hz), 7.90-8.00 (2H, m), 8.10 (1H, s), 8.95 (1H, 

S)o 

2 i 4-[[2-^^;t-5-C4-(hU^;i/^-p^^;W^x-;w-3-^u 
###ii tmm<D-^m^m^x, 2-*^;w5-[4-(h u y ;m-p *^)V) y x 

15 -;l/]-3-^^>><^/— ;P^e>M>ft;^^#^:o JR* 74S 0 

'H NMR (CDC1,) 52.40 (3H, s) , 2.61 (2H, t, J=8.0 Hz), 2.91 (2H, t, 
J=8.0Hz), 3.67 (3H, s), 4.85 (2H, s), 6.78 (1H, s), 6.90 (2H, d. 
J=8.6Hz), 7.14 (2H, d, J=8.6Hz), 7.60 (2H, d, J=8.4Hz), 7.71 (2H, d, 
20 J=8.4Hz), 

###11 2 2 4-[[2-^5 1 ;i/-5-[4-(hU^;i/^-n^5 1 ;i/)^aun;i/]-3-^u 
###i 4 iinm^m^m^T, 4-[[2-*3\>i/-5-[4-( b u y)v-*u*^)V) 

y x -3- y y )V\ * V * is] ^ >if > 7* d a° >^ ;* £ mmib'&W&m 

25 fee » 533!o 

BbSl 182-183 -C MxfjHA*f>A^Sil). 

'H NMR (CDCl,) 6 2.40 (3H, s), 2.66 (2H, t, J=7.8Hz), 2.92 (2H, t, 

1=7.8 Hz), 4.85 (2H, s), 6.78 (1H, s), 6.91 (2H, d, J=8.6Hz), 7.15 
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(2H, d, J=8.6Hz), 7.60 (2H, d, 1=8.4 Hz), 7.71 (2H, d, J=8.4Hz)o 

1 2 3 4-[[5-(2, 6-i?^f ^7i-;l/)-2-f X^jW ^ h^->]^>if 

mrnrn 2 2h mmoJ5& *m^T. 4- [ (5-7 a =e-2-5pxx;w * 1- * ->] ^ 

5 >M>^U/^>fBL^JVt. 2,6-^^^7i^#n>l*6 4-[[5-(2,6- 
JR*S 83* 0 ttV»T, ##fl|4£R«©#ife&fflV>T, 4-[[5-(2,6-v?^^;l/7 

x = ;W -2-fir;W * h * ->] ^ > :/ a a° >m * e> mmit^m 

fc. JR* 26«„ 
10 120-121 <C 

«H NMR (CDCI3) 5 2.17 (6H, s), 2.65 (2H, t, J=7.7Hz), 2.91 (2H, t, 

1=7.7 Hz), 5.20 (2H, s), 6.70 (1H, d, J=3.4Hz), 6.94 (2H, d, J=8. 5 

Hz), 7.08-7. 20 (6H, m). 

24 4-[[3-(2-t'J^m-»7x-JH^ b^5/]^>«>yo 

15 A>Bfe 

1 £H#©;£*feS/BV>T* 4-fc H a >-7*n/l>m^^Wi 

3- (2-tf u s?=jv:***>o ^ >if > * 37 y £> 4-[[3- (2-tf y 

4 1 mu^m^m ^x, 4- [ [3- (2- tr u s^x^*^) y x n;w * h 
20 ^->]^>'if>^oA>m^^;v^e>^ffl'fb-&#i^#fco jr* 55*. 

Ik& 146-147 («Xf;P-^^t>J!)^^I). 

l H NMR (CDCl 3 +DMS0-d 6 ) (5 2. 57 (2H, t, 1=7.5 Hz), 2.89 (2H, t, J=7.5Hz), 
5.05 (2H, s), 6.86-6.92 (3H, m), 6.99-7.14 (4H, m), 7.21-7.26 (2H, m), 
7.40 (1H, t, J=7.8Hz), 7.67-7.72 (1H, m), 8.19 (1H, d, J=4.3Hz). 

25 ##m 2 5 4-[[*-{^nt^;M7x^]^h*->]^>*^nA>t 

a, a'->?> r n ; E-p-^->l/> (11 g^ 40 mmolK 4-fc F D^r>'^>4f >7°n 
/■Olfc^WV (1-7 g^ 10 mmol), KBt^U^A (1.6 g, 12 mnol) SrT-feh 
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> (200 ml) fc**u 8 R#p«^js^bfc. Rf&m*x&m* Ki&mz7k& 

=18:1) T?»«b» «Hib^<» (0.78 g. JR* 21%) &Sfif&*tbT#fc. 
5 'H NMR (CDC1 3 ) 5 2.60 (2H, t, J=8.0Hz), 2.89 (2H, t, J=8.0Hz), 3.66 
(3H, s), 4.50 (2H, s), 5.03 (2H, s), 6.86-6.91 (2H, m), 7.11 (2H, d, 
J=8. 6 Hz), 7.40 (4H, m)o 

###11 2 6 3-^n^E-4-b Fn=^5>^>-lf>^nA 0 >M^^;W 
4-b Ku^S^>i£>^PA°>l^^Jl/ (1.0 g, 5.6 mmol) (DffiM (10 
10 mL) ®mzm&±hW& (0.46 g, 6.1 mmol) ££>fc#yji (0.89 g> 

5.6 mmol) £S*£f&0*§&?S&bfcV> <k<3 tC*«T^b^^e»SSTUfe 0 M^tJ 

>/»ix^=9:i) x*mmv. mmfc&w (0.68 g, jr* 47» 

15 «o 

'H NMR (CDCI3) 52.59 (2H, t, J=7. 5 Hz), 2.86 (2H, t, J=7. 5 Hz), 3.67 

(3H, s), 5.45 (1H, s), 6.93 (1H, d, J=8.3Hz), 7.04 (1H, dd, 7=1.9 Hz, 

8.3 Hz), 7.30 (1H, d, J=1.9 Hz) 0 

20 rnmmi o 5 hmmoum&m^T, 4-t HD^^>-tf>^o/^^^ 
. jvt §-^>v^7 s s—)v*&;—)Vft^mk&m&mz* » 66% 0 
MA 103-106 *c (mm^)v—^ v ^a\d)VJL~-^jv—^^>pBn^ 

Hi) o 

'H NMR (CDC1,) 6 2.60 (2H, t, J=7. 5 Hz), 2.90 (2H, t, J=7. 5 Hz), 3.66 
25 (3H, s), 5.20 (2H, s), 6.92 (2H, d, J=8.7Hz), 7.12 (2H, d, J=8. 7 Hz), 
7.55-7. 58 (1H, m), 8.05 (1H, s), 8.13 (1H, d, J=8.4Hz), 9.00 (1H, s) c 
1 2 8 4-(6-^>V^7VU;l';< h*^)^>"t? >Z?UK>m 
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176-177 *C mW.^)V— ^V^DH;VX- rM^Bii). 
*H NMR (DMSO-de) <5 2. 48 (2H, t, J=7. 5 Hz), 2.75 (2H, t, J=7.5 Hz), 
5.22 (2H, s), 6.95 (2H, d, J=8.7 Hz), 7.14 (2H, d, 1=8.6 Hz), 7.59- 
5 7.63 (1H, m), 8.10 (1H, d, J=8.4 Hz), 8.24 (1H, s), 9.40 (1H, s), 
12.08 (1H, br s) e 

mmmi 4-[(2,3-^t:FD-iH-^>7 i >-i-r;w^->]^>^>^aA> 

10 ###|4 tRi©^^ffl^T, 4-[(2,3-^hFP-lH-'l'>7 f >'-l-r^)^- 

^s/] ^>t*>y DA>t^» urn 338o 

MM 103-104 -C (fBlXfJl ^-fr^SUtt*). 

'H NMR (CDC1 3 ) 6 2.14-2.38 (1H, m), 2.50-2.63 (1H, m), 2.67 (2H, t, 
1=7.4 Hz), 2.87-2.96 (3H, m), 3.08-3.19 (1H, m), 5.73 (1H, dd, 1=4.9 
15 Hz, 6.5 Hz), 6.94 (2H, d, 1=8.5 Hz), 7.15 (2H, d, J=8.5Hz), 7.21-7.33 
(3H, m), 7.42 (1H, d, J=7. 2 Hz)o 

mmm 2 4-cu, 2, 3, frh^i:^^^ v>-\-ov> 
16^ 69-70 r c^-ry^'Dtf^x-^w-^tf-^^e.s^a). 

l H NMR (CDCI3) 6 1.70-1.85 (1H, m), 1.98-2.16 (3H, m), 2.74-2.89 (2H, 
m), 2.67 (2H, t, 1=7.4 Hz), 2.93 (2H, t, 1=7.4 Hz), 5.33 (1H, t, 1=4.1 
Hz), 6.96 (2H, d, J=8.6Hz), 7.14-7.24 (5H, m), 7.36-7.39 (1H, m). 
25 mmm3 4-[[2,3->>t: VU-S-(yjL-)V* h^r^-lH-^ y?y-\--i 

#%01J4 tnU<D^m^m^X, 4-[[2,3->?fc HD-5-(7i-;V^ 
1H-- f >^>-l--f ;W^-=^i/]^>if >^ , n^>m^^^e»^^^^Wfe 0 
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iW ZZ%c 

m& 99-100 r (Mx^;i/— ^-tf-^cis^iDo 

'H NMR (CDC1 3 ) 6 2.15-2.30 (1H, m), 2.45-2.60 (1H, m), 2.67 (2H, t, 
J=7.8Hz), 2.82-2.J90 (1H, m), 2.92 (2H, t, J=7.8Hz), 3.06-3. 14 (1H, 
5 m), 5.07 (2H, s), 5.67 (1H, dd, J=6. 5, 3.6 Hz), 6. 85-6.93 (4H, m), 
7.14 (2H, d, J=8.5Hz), 7.30-7.44 (6H, m) 0 

mmm 4 4- c [4- c o u-y x ujw75/]^ y^~ 
##i4 £mm<D%&&m^T, 4-ii4-ttxr)ia-yx.~)\,-2-^yvv 

^^#/to J» 60*o 

130-131 <C <Mmx.^J\s—'\**)->frP>n$li§k). 
'H NMR (CDCI3) 5 2.64 (2H, t, J=7. 9 Hz) , 2.90 (2H, t, J=7.9Hz), 3.07 
(3H, s), 4.78 (2H, s), 5.02 (2H, s), 6.72 (1H, s), 6.89 (2H, d, J=8. 6 
15 Hz), 7.12 <2H, d, J=8.6Hz), 7.26-7.30 (1H, m), 7.34-7.41 (6H, m), 
7.85-7. 88 (2H, m). 

H»!l5 4-[(4-7i;=^i/7xrjl/)^ K^->]^>if >^D/1>m 

mmm4tmi*<D&m&m\t*x. 4-U4-y^y* : >>y3L~)i)* h*~>]^> 
v>y~uK>m*^)Vfr*>&m{tfr®*mrco jr* si*, 

20 M& 144-145 "C <Sm^)i — ^*rV 

'H NMR (CDC1 S ) 6 2.65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 5.00 
(2H, s), 6.91 (2H, d, J=8. 6 Hz), 7.00-7.03 (4H, m), 7.08-7.15 (3H, m), 
7.34 (2H, t, J=8.3Hz), 7.39 (2H, d, J=8. 6 Hz). 

^J£#J6 4-[[4-(7xZi;l/^ h^r^y^—M* h^'>]^>if>yPA°>^ 
25 ##0!l4 iniO*ftftl^T, 4-[[4-(7x-JMh^v')7x^]/b 
^->]^>if>^OA>m^5 1 J^e>^'fb-&#J^*i:bT#fe 0 iR* llX, 
'H NMR (CDC1 3 ) 6 2.65 (2H, t, J=7.9Hz), 2.90 (2H, t, J=7.9Hz), 4.96 
(2H, s), 5.07 (2H, s), 6.90 (2H, d, J=8. 6 Hz), 6.98 (2H, d, J=8. 6 Hz) 
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7.12 (2H, d, J=8.6 Hz), 7.30-7.50 (7H, m)o 

5 tmm<o^m^m^T. 4-t \^u^^>^>^un>m^)vt 
4-7i^K>^n$ t>*^e> 4-([i,i'-H7x-Ji/]-4-r;i/^ b^-»^ 

Bkj& 187-189 *C (Tb7kKn77>-A+D->^SS^S). 
'H NMR (CDC1 3 ) 6 2.66 (2H, t, J=7.7Hz), 2.91 (2H, t, J=7.7Hz), 5.08 
(2H, s), 6.93 (2H, d, J=8.4 Hz), 7.14 (2H, .d, J=8.4Hz), 7. 30-7. 50 (5H, 
10 m), 7.50-7.60 (4H, m) 0 

mMM8 4-([i,i'-tf>'x-;W-3-'f;M h^^)^>-tf>^n;i>m 

0mM4hmm<D-%m*m^x, 4-([i,i , -e^ai-;w-3-'f;i/^h^-»^ 
>v>7un>M*^)Vfr%m&fc&m*%tz. mm 48«o 

jtt£ 125-126 *C 

15 'H NMR (CDC1 3 ) 62.65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 5.10 
(2H, s), 6.93 (2H, d, 1=8.6 Hz), 7.13 (2H, d, 1=8.6 Hz), 7.30-7.47 (5H, 
m), 7.50-7.61 (3H, m), 7.65 (1H, s). 

20 ^>7un>M*^)\>frZ&Mik^sm*'&rzo jr# 5o«o 

94-95 r (mfc^)V— s\3r-V->ftt>mffi£k)o 
'H NMR (CDC1 3 ) 6 2.64 (2H, t, J=7.9Hz), 2.90 (2H, t, J=7.9Hz), 5.01 
(2H, s), 6.86-6.90 (2H, m), 6.88-6.98 (1H, m), 7.00-7.03 (2H, m), 
7.08-7.17 (5H, m), 7.30-7.36 (3H, m) 0 

25 mmmi o 4-cti, i' -K7x=;w-2-^ ;i/^h^^)^>^>^D/i>m 

##^J4i:l5li|(07j^ffi^T, 4-([l,l'-lf7xZi;i/]-2--f Jl/^ h*i/)^ 

>-ff>^n/i>ii^^;^e>^®'fti'a-^^#fc. w 45X. 

Bi,^ 103-104 (Mxf;KA^>!!i^s^I). 
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'H NMR (CDC1 3 ) 6 2.63 (2H, t, J=7.9Hz), 2.88 (2H, t, J=7.9Hz), 4.91 
(2H, s), 6.79 (2H, d, J=8.6Hz), 7.08 (2H, d, J=8.6Hz), 7.33-7.50 (8H, 
m), 7.60-7. 70 (1H, m) . 

v>yun>m*^)\<fr*>mmik^m?t'&fr a 45s. 
m& iu-115 *c araix5 t ;^-^^>*»5fitta). 

'H NMR (CDC1 3 ) 52.63 (2H, t, J=7.9Hz), 2.89 (2H, t, J=7.9Hz), 5.13 
(2H, s), 6.86-6.92 (3H, m), 6.95-7.00 (2H, m), 7.06-7.12 (3H, m), 7.16 
10 (1H, dd, J=7.5 Hz, : 1.0 Hz), 7.24-7.36 (3H, m), 7.58 (1H, dd, J=7. 5 Hz, 
1.4 Hz) 0 

mmm 1 2 4-[(4-^>^ji/7i^w^ b^^y-^y^u^ym 
15 Rk^L 141-142 r (smjL^)v— s\3r-yr>frt>nm£k)a 

'H NMR (CDCI3) 5 2.66 (2H, t, J=8.0Hz), 2.92 (2H, t, J=8.0Hz), 5.14 
(2H, s), 6. 92 (2H, d, J=8. 6 Hz), 7.15 (2H, d, J=8. 6 Hz), 7.42-7. 65 (5H, 
m), 7.79-7.84 (4H, m)„ 

mmmi 3 4-a4-(4-^uu^y^M)V)y^—M^h^y\^y^yzfun 

20 >m 

###1 4 1 nmo^m zm^x, 4-114- u-? Dn^>y^;i/)7i * 
m& 177-178 1: (Raixfjir- ^MJ->#>&i?i$s). 

'H NMR (CDCI3) 52.66 (2H, t, J=7.9Hz), 2.92 (2H, t, J=7.9Hz), 5.14 
25 (2H, s), 6.91 (2H, d, J=8.6Hz), 7.15 (2H, d, J=8.6Hz), 7.46 (2H, d, 
J=8.5Hz), 7.55 (2H, d, J=8.2Hz), 7.74-7.81 (4H, m). 

mmmi 4 4-i(z-^y^M^y3i-)v)^ h^^i^y^y-^a^ym, 

###14 3 tWlWiojjm&m^T, 4-k bu^-y^y^Zy-furtym^fr 
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£ 3-(/Dt/?;i/)^>\/7x;>!i^ 4-[(3-^>^A7i-;i/)^ h^r 

i^m^%tCo A-\i}rU*^^>^>?unym*^)Vfr%<DW$ 73SU 
5 Mjft 84-85 *C WlfJ^AW>!i^SSi). 

'H NMR (CDC1 3 ) 62.65 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 5.11 
(2H, s), 6.90 (2H, d, J=8. 6 Hz), 7.13 (2H, d, J=8. 6 Hz), 7.45-7. 86 (9H, 
m)o 

10 wt 

###13 8 £mU(D^m&m^T, 4-[[4-K>y-T )VT 5 s)y x^;w ^ 
h+'>]^>if>7'D; , ?>i^5 L ;i/^&SS^^fc„ JR# 42*„ 
Mj& 204-205 (f h 7 t H D7 7 >-^1t>^ 

'H NMR (CDClg+DMSO-de) 6 2.57 (2H, t, 1=8.1 Hz), 2.89 (2H, t„ 1=8.1 Hz), 
15 5. 02 (2H, s), 6.89 (2H, d, J=8. 6 Hz), 7.13 (2H, d, J=8. 6 Hz), 7.40- 

7.60 (5H, m), 7.76 (2H, d, J=8. 5 Hz), 7.96-7. 93 (2H, m), 9.04 (1H, s) . 
^WJl 6 4- [ (4- ;7:c/^>:7 ;£-;!/)* b^]Oi£ >7 1 DA>i^5 : Jl' 

20 92« 0 

'H NMR (CDC 1 3 ) 6 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8. 0 Hz) , 3. 67 
(3H, s), 5.00 (2H, s) ; 6.90 (2H, d, J=8. 5 Hz), 6. 97-7.03 (4H, m), 
7.08-7.13 (3H, m), 7.34 (1H, t, J=7.8Hz), 7.39 (2H, d, 1=8. 5 Hz) „ 
mmmi 7 4-[[4-(7xZJW h+y)7x^W^ h*v-]^>-t£>:/a/\ 0 > 
25 m*3 L )]s 

±-^>v)v**^)^>-j)VT)vu—)Vfrzmmik^&nfc* ^ 27«„ 
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'H NMR (CDCI3) 6 2.59 (2H, t, J=8.0Hz), 2.89 (2H, t, J=8. 0 Hz), 3.66 
(3H, s), 4.96 (2H, s), 5.07 (2H, s), 6.89 (2H, d, J=8. 5 Hz), 6.98 (2H, 
d, J=8.5Hz) 7.11 (2H, d, J=8.5Hz), 7.26-7.44 (7H, m) 0 

mmm 8 4-[(2,3-^tHD-iH-f >T f >-i-i > ;i/)^->]^>if>^DA 
5 >m*?-)v 

i tmn<DXfe*m^T, 4-t ^u^^^>^>-fu^>m^^)vt 
2, 3-^t h p-iH--r >^>-\~^r-)vi^ ^mmit^m^nito m%. 
its**. 

'H NMR (CDCl,) 62.15-2.28 (1H, m), 2.51-2.68 (3H, m), 2.79-2.95 (3H, 
10 m), 3.07-3.23 (1H, m), 3.69 (3H, s), 5.73 (1H, dd, J=4.4Hz, 4.8 Hz), 
6.94 (2H, d, J=8.6 Hz), 7.14 (2H, d, J=8.6Hz), 7.22-7.31 (3H, m), 
7.42 (1H, d, J=7.2 Hz)„ 

mmmi 9 4-ca, 2,3,4-^ h^knn^:7^i/>-w;io;t-^>M>i£> 
15 tmm^m^m^x, 4-t ^a^^>^>yu/^>m^^)vt 

J» 63S„ 

L H NMR (CDCl,) 6 1.70-1.75 (1H, m), 1.98-2.16 (3H, m), 2.62 (2H, t, 
J=8. 2 Hz), 2.77-2.87 (2H, m), 2.92 (2H, t, J=8. 2 Hz), 3.68 (3H, s), 
20 5.23 (1H, t, J=4.2 Hz), 6.95 (2H, d, J=8.6Hz), 7.11-7.16 (3H, m) , 
7.21 (2H, dt, J=2. 2 Hz, 6.8 Hz) 7. 38-7. 36 (1H, m). 

mffiM2 0 4-[(3 , -*;P5;i/-[l,l'-lf^a:^;W-3-j';W^ h^>l^>^f> 

««. 

l H NMR (CDC 1 3 ) 6 2.60 (2H, t, J=7. 1 Hz), 2.90 (2H, t, J=7. 1 Hz), 3.66 
(3H, s), 5.11 (2H, s), 6.93 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 
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7.43-7. 53 (2H, m), 7.55-7. 67 (2H, m), 7.69 (1H, s), 7.85-7. 88 (2H, m), 
8.11-8.12 (1H, m), 10.10 (1H, s)„ 

mmM2 i 4-[(3 , -^;i/3;u-[i,i'-tf^x-;i/]-3-i';p)^ h^r->]^>if> 

5 ^mm4iimm(Di5$k%m^x, 4- [ (3' -*)v -\fy^~M -3— r 

MIU& 81-82 *C (SUxfjlr- ^t>*6figa). 

'H NMR (CDC1 S ) (5 2. 66 (2H, t, J=7.5Hz), 2.91 (2H, t," 1=7. 5 Hi), 5.12 
(2H, s), 6,93 (2H, d, J=8.4Hz), 7.14 (2H, d, 8.4 Hz), 7.45-7.53 (2H, 
10 m), 7. 57-7. 64 (2H, m), 7.69 (1H, s), 7.87 (2H, d, J=7.6Hz), 8.11 (1H, 
s), 10.09 (1H, s)„ 

mmm2 2 4-([i,r-tf 7i^w-3-^ ;m h^)^>^>^u^>m^ 

)V 

A-KZ-yu^y 3u~)V) * h^~\^>^>^U^>m^^)V (0.60 g, 1.7 
15 mmolK 7i-;Hd>| (0.25 g, 2.1 mmol), ^M^hU^A (0.55 g, 
5.2 mmol) £ h;l/X>-*^ J— ;W-7jc (5:1:1, 35 mL) 7)V3>M 
^LfcM, Th7^hU7xrMX7>f >^7^A (99 mg, 0.086 
mmol) £jQ*.fc„ ™^7JW>Hi^iTT:-Ml^bfc. KJfcm&%i 

20 fee ^£->y#^>#^A?pv h^^^^- (^-y-^/TOx^ 

=i8:D xmmv. mm^m (0.55 g , w n%) ^m^n^.t.vxmrz.. 

'H NMR (CDCI3) 5 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.10 (2H, s), 6.92 (2H, d, J=8.5 Hz), 7.12 (2H, d, J=8.5Hz), 
7.35-7.47 (5H, m) , 7.54-7. 65 (4H, m). 

25 mmn2z 4-[(3-7x;^^7x-;w^ v^i^>^>^xm>m^)v 

##0U tnUojsfe&m^X, 4-t F y^7if /^Bl/fJI/t 
3-7x7^5/^7^1/7^3- Jl'&£3M'fh'&4b&#fc. 66*. 
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l H NMR (CDCI3) 6 2.59 <2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.01 (2H, s), 6.90-7.20 (9H, m), 7. 20-7.36 (4H, m). 
mmM2 4 4-([l,l*-t*7xn;H-2-f;^ h^~»^>-fc?>:/p/1>^;*^ 
)V 

5 ###15 2zmm<Djjm&m^T, 4-t Yu^-^^y^y-funym^ivt. 

2-7x-M>^D$ M^^i^Stfc, W 52« 0 

'H NMR (CDC1,) 5 2.58 (2H, t, J=8. 1 Hz), 2.87 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 4.91 (2H, s), 6.78 (2H, d, J=8.6Hz), 7.06 (2H, d, J=8.6Hz), 
10 7.33-7.40 (8H, m), 7. 50-7. 70 (1H, m)„ 

mMM2 5 4-[[2,3->>k Fu-5-(y^-jl>* h^MH-f >^>-W;W 

2, 3->> k H n-5- (y zu~)V* h*^) -1H-- < >x >-i-3— e>^^b-&#> £ 

15 a«tlT#fc. W 658. 

'H NMR (CDClj) (5 2.18-2.23 (1H, m), 2.45-2. 60 (1H, m), 2.61 (2H, t, 
J=8.0 Hz), 2. 82-2. 90 (1H, m) , 2.91 (2H, t, J=8.0Hz), 3.06-3.20 (1H, 
m), 3.68 (3H, s), 5.07 (2H, s), 5.67 (1H, dd, J=6. 5 Hz, 3. 7 Hz), 6.84- 
6.93 (4H, m), 7.13 (2H, d, J=8. 5 Hz) , 7. 26-7. 44 (6H, m). 

£mM<Dftfe&m^T. 4-t ^u^y^yM.yy°unym.^^)Vt. 

93*. 

'H NMR (CDClj) <5 2. 59 (2H, t, J=8. 1 Hz), 2.88 (2H, t, J=8. 1 Hz), 3.66 
25 (3H, s), 5.13 (2H, s), 6.89 (3H, t, J=8.6Hz), 6.98 (2H, d, J=8. 1 Hz),- 
7.07-7.20 (4H, m), 7. 25-7.40 (3H, m) , 7.50-7.60 (1H, m) e 

$mM2 7 4-{(4-^>"M jvy ^ h^r^l^<>-\i>y°a/^>m^^JV 

4-t Pn^is^y-lfyyurtyM^fr (0.65 g, 3.6 mmol) <D N,N-5^ 
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^V*M7^H (20 mL) »«cfc, i-^D'E^^)^^!^ (1.0 g, 
3.6 mmol) fc^tfKBWJ U #A (0.50 g, 3.6 mmol) fciH*., S-&*S*a"C 

5 >/»^;V=9:l) TfMSU aEJgflr&to (1.3 g, JR* 9635) 

•H NMR (CDC1 3 ) 5 2.60 (2H, t, 1=8.0 Hz), 2.90 (2H, t, J=8.0Hz), 3.67 
(3H, s), 5.17 (2H, s), 6.91 (2H, d, J=8. 7 Hz), 7.13 (2H, d, J=8.7Hz), 
7.46-7.60 (5H, m), 7.79-7.84 (4H, n). 
10 $mM2 8 4-[[4-(4-^DP^> > /-T;P)7xn;W^ b*i'l<*>1£>7X2n 

7 tmm^m^m^x. 4-t ^u^^y^fyfx2n>m.^)V 

fc[4-(^p ; E^?;v)7inJW(4-^aa7xr:;i/)^h >^ £> ^HHfr&ft 

15 'H NMR (CDC1 S ) 6 2.60 (2H, t, J=8. 0 Hz) , 2.90 (2H, t, J=8.0Hz), 3.67 
(3H, s), 5! 13 (2H, s), 6.91 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 
7.46 (2H, d, J=8.5Hz), 7.55 (2H, d, J=7.0Hz), 7.74-7. 80 (4H, m). 

20 4-[(4-75y 7i- )V)* h^->]^>if>7 ? PA°>^^9 i ;i' (0.13 g, 0.44 
mmol), h > (0. 50 mL) Ofh7k^D77> (9 mL) 

>^MD'J H (74 mg, 0.53 mmol) S^llSSii: 2 l$|IQ%# 

urea j5aES'>u*y;w*7A^a-7bif77w- (^*u->/»»x^a 

25 =18:1) i&mik&W (0.23 g, 

'H NMR (CDC1 3 ) 6 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.67 
(3H, s), 5.10 (2H, s), 6.90 (2H, d, 1=8.6 Hz), 7.11 (2H, d, J =8. 6 Hz), 
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7. 26-7. 56 (5H, m), 7.66 (2H, d, J=8.5Hz), 7.84-7.89 (3H, m)„ 
MMMZO 4-[[4-[U^;K4-7i^2-^7^U ^)7S ^ ] ^?;W7x 

5 4- [ u ^jv (4-7 xx;w, v-;w-2— r ;» t a / ] * g^w ^ ^ ^ 
; - & «^i§est»*i biffc. 77% 0 

'H NMR (CDC1 3 ) 6 2.59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.08 
(3H, s), 3.66 (3H, s), 4.79 (2H, s), 5.02 (2H, s), 6.72 (1H, s), 6.89 
(2H, d, J=8.6Hz), 7.11 (2H, d, J=8.6Hz), 7.25-7.30 (1H. m), 7.34- 
10 7.41 (6H, m), 7.86 (2H, d, J=7. 1 Hz)„ 

mfi&M3 1 4-[(5,6->?fc HD-4H-^^D^>^[b]^X>-4— r;P)^i>]^ 

>"£>7*un>m 

###|3 2 tmU&Jjfe&m^T. 5,6->?b HD-4H-v-^D^>37[b]^X 

15 n£##m £mm<D-%m&m^T 4-t KD^^>if>^nA>m^^;w 

tm&Z-tt. 4-[(5,6->?t h*D-4H-i^P^>#[b]rPX>-4--f Jls)***/!^ 

[ (5, 6->> t F U-W-z/? U ^ >^ [b] ^X>-4— T ;W ~>] ^ >*£> 7° U A' > 
M*^;p*>&&©f&&4&£#;fc. 5,6-v>k Fn-4H->^D^>^(;b3^x>-4- 
20 SOAK* 19*. 

M 87-88 t: (^x^x-^— ^^-y->^e,^^) 0 

l H NMR (CDC1 S ) 5 2.53-2. 69 (3H, m), 2.85-3.01 (4H, m), 3.15 (1H, m), 
5.64 (1H, dd, J=2.0 Hz, 5.8 Hz). 6.88-6.93 (3H, m), 7.13 (2H, d, J=8. 6 
Hz), 7.20 (1H, d, J=5.0 Hz). 
25 H5S0IJ3 2 4-[(4, 5, 6, 7-f h 7 k h* >y [b] f X>-4--f t+y] ^ > 
•V>7*nrt>m*^)\s 

m^ms 2 tmm<D^m^m^x. 6,7-^t Hn^>v/[b]^x>-4(5H)-^- 
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mi tmuo^m^m^x 4-t ^a^ry^y-^yy'u^ym^jvtm^^ 

WW* 

5 'H NMR (CDC1 3 ) 51.80-2.15 (4H, m), 2.61 (2H, t, J=7.4Hz), 2.76 (1H, 
m), 2.78-2.94 (3H, m), 3.68 (3H, s), 5.33 (1H, t, J=4.4Hz), 6.91-6.95 
(3H, m), 7.08-7.15 (3H, m)o 

^mms 3 4-[(2,3->>h Fn-iH-r y=fy-\— r;i/)^'>]-3,5-^^;i/^-D 
^ >M yfa/^ym^^Ji 

10 (E)-3-[4-[(2,3->>fc: HD-1H--T >f>-l--f iV) t+">]-3, 5-^7^t D 7 
^ZL)W-2-7u^>M*? L )l' (0.52 g> 1.6 mmol), i^U^A (1.2 g> 7.9 
mmol), Tb7tHD77> (3 mL) J -)V (7 mL) <DM&mz£ 

?m (0.80 g, 3.2 mmol) ^UDtl, ^UT— Bjfej*#bfc. 1 (20 mL) 

m 60*. 

'HNMR (CDC 1 3 ) 6 2. 34-2.40 (2H, m) , 2.61 (2H, t, J=7.5Hz), 2.81-2.91 
20 (3H, m), 3.20-3.30 (1H, m), 5.61 (1H, t, J=4.4Hz), 6.72-6.78 (2H, m), 
7.16-7.22 (1H, m), 7.29-7.31 (2H, m), 7.34 (1H, d, J=7.4Hz) 0 
mmm3 4 3,5-^7MD-4-[(2,3-yt H D-1H— f >^>-l-f )V)**y] 

w 75*. 

Rk£ 88-89 <c (tfx?;k-A+D->^e.s^l). 

'H NMR (CDC1 3 ) 5 2.34-2.40 (2H, m), 2.67 (2H, t, J=7.5Hz), 2.81-2.92 
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(3H, m), 3.20-3.30 (1H, m), 5.62 (1H, t, J=4.4 Hz), 6. 72-6. 80 (2H, m), 
7.17-7.23 (1H, m), 7.29-7.36 (3H, m) D 

mMM3 5 4-[[2,3->*t: Fd-4-C7xx;m h^»-iH-^ >^>-W;i/] 

2,3->?k h*Ei-4-(:7xx;i/j* K^»-1H— f >7 s >-\-*—)\'fr*> 4-[[2,3-v ! 
m^^l/^feo tfttfe. ££>fc###|4 t|S|$ICE>#2££ffl^T, 4-[[2,3-^fc 

HP-4-(^^r:;i/^h^>')-iH--r>x>-i-'f;w^-^v']^>-tf>yD/i>m 

42flS 27K 0 

Sfcj£ iii-in.5 *c (i^x^x-^P— ^\=^iJ->^e>^M)o 

*H NMR (CDC1,) 62.10-2.30 (1H, m), 2.50-2.60 (1H, m), 2.67 (2H, t, 
J=7.9 Hz), 2.40-3.00 (3H, m), 3.09-3.14 (lH.m), 5.12 (2H, s), 5.74 
15 (1H, dd, J=6.7 Hz, 4.4 Hz), 6.85 (1H, d, J=8.0 Hz), 6.94 (2H, d, J=8. 6 
Hz), 7.05 (1H, d, J=7.5 Hz), 7.13-7.23 (3H, m), 7.29-7.45 (5H, m) e 

6 4-[[2,3-> f t Fn-6-C7a:x;M h^»-lH— f >^>-\--f M 

m^mi £mm<Dj58k&m^x, 4-t Ka+->^>-i:>^n/i>i^^i 

#fc„ iR^ 40X o 

'H NMR (CDClg) 52.l0-2.30 (1H, m), 2.53-2. 55 (3H, m), 2.75-2.94 (3H, 
m), 3.01-3.10 (1H, m), 3.68 (3H, s), 5.01 (1H, d, J=11.7Hz), 5.06 (1H, 
25 d, J=11.7Hz), 5.68 (1H, dd, J=6. 5 Hz, 4.9 Hz), 6.91-6.96 (3H, m), 
7.03 (1H, d, J=1.7Hz), 7.08-7.20 (3H, m), 7.31-7.43 (5H, m) 0 
§S«J3 7 4-[[2,3-^hHD-6-(7x-JM h=^»-lH--<>^>-l— f 
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v 



###14 tmUOjjnk&m^T, 4-[[2,3-^tHo-6-(7i-;M h^r~»- 

im >?>-\- r ;w ^ >if >y d/\° e>*gnt^ 
Btj& 106-107 <c v^n t!;n-T;k-A+D->^e.SM). 

5 'H NMR (CDClg) 52.14-2.25 (1H, m), 2.51-2.63 (1H, m), 2.67 (2H, t, 

8.0 Hz), 2.79-2.95 (3H, m), 3.01-3.10 (1H, m), 5.01 (1H, d, 1=11.8 Hz), 
5.06 (1H, d, J=11.8Hz), 5.69 (1H, t, J=4.8Hz), 6.92-6.96 (3H, m), 
7.05 (1H, d, J=7.9 Hz), 7.14-7.20 (3H, ra), 7.20-7.43 (5H, m) 6 

mmmz 8 (s)-4-[(2,3-^b fd-ih— ^ >^>-i-,^ M^i^^y^yf 

10 un>m*^)V 

4-fc Fa^^^>if>^D-/t>^^^;i. (4.1 g, 22 mmol) &fS7tHP 
y=y> (50 mL) izmBV. -30*0 tCT^bfc„ Z\fl\Z (R)-W>^y- 
;i/ (98!K ee) (3.0 g, 22 mmol), 1, 1' -(TV~J% V tf^U i?> 
(5.66 g, 22 mmol) U ^?MX7^ > (5.6 mL, 22 mmol) 

15 T> -30 <C KIT 23 mfflmWlsfr. TR^iP^T, ^X^;KcTi4mbfc 0 

l^mx^;i/=10:l) {CTWMUX, i&mik&m (4.4 g, J« 66*) 
20 £%ft|3 9 (R)-4-[(2,3-^b HP-lH-O^^-l— r;0^->]^>if>y 
M1MM3 8 i:l^fil©^^^T, (S)-l— f — JL-t 4-h 

>^>7un>m*^)i'frzmmfc&m%:mwiMt ixtfc. 70» o 

I»U&#!|4 0 (S)-4-[(2,3->?t Kn-iH— r >^>-i--r;i/)^->]^>if>y 

25 u/^>m 

4-[(2,3-e?b Fn-iH-f >5 :r >-l— r;W^->]^>if>^pn>m (100 
mg) ^ilj|t#^D7hif7 7^^ (*7A: CHIRALCEL OJ (50 
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mmIDX500 mm, ^^^.Mt^XMn) , ^ffilffl : A^D">/x^;-;V/h'J 
7)V*nWftSt=*M:10:0.L : 80 mL/min, #^Ai&^:50 «C) £ffl^T 
^HbT^^tl (36 mg) *4b^#J<£>J£fttete ( + ) fc^bfc. 

(£f&&2) 

5 (S)-4-[(2,3->>t: h*D-lH-f ^r^-l-^JWt^^^^t^^D;^!^ 
(4.4 g, 15 mmol) (50 mL) 1 Mfokmti- h 

U^ATkMe (25 mL) »3-T, ^i&fclT 18.5 mmUftlstCo ZLtllZim 

mmm (25 mu &jn*T, isnfiwctfaniiufc. ^m^^^fp^TKfc 

10 ^*+!->K:Tifc?£bT, &E&i&Ji (4.2g, 96* ee) £#/fe„ dtl^-TV:/ 
DkT;PX~^ (70 mL) £s\3r*)-> (70 mL) Ojg^»eSigil/T, ^ 
mik&m (2.3 g, 99.4% ee, iR^ 5635) «rilfe^^ibT#fCo icfcfg—^ 
itUT 0.67 g OW 16*, 97* ee), 2 *>\zm= s <k£kthT 0. 16 g OCT 
4*, 92* ee) (D&mfc&W&nTco 

15 Ii6 112-113 t: m— o 

[a] D 23 +28.9° (c 0.997, CHC1 3 ) 0 

IR (KBr) v cm" 1 : 2938, 1694, 1510, 1232, 957, 829, 761. 
'H NMR (CDClj) 5 2.20 (1H, m), 2.55 (1H, m), 2.67 (2H, t, J=7.6Hz), 
2.92 (2H, t, J=7.6Hz), 2.92 (1H, m), 3.13 (1H, m), 5.73 (1H, dd, 
20 J=4.4 Hz, 6.8 Hz), 6.94 (2H, dt J=2.6 Hz, 8.4 Hz), 7.16 (2H, dt, J=2. 6 
Hz, 8.4 Hz), 7.23 (1H, m), 7.30 (2H, m), 7.42 (1H, d, J=7.2Hz), 11.0 
(1H, br s) 0 

mmM4 1 (R)-4-[(2,3-^k FP-lH-f >^>-l-T JV) ^-^->]^>if >^ 
25 (^Jfcfcfel) 

4-[(2,3->?b FD-iH— r y=r>-\-' r;p)^->]^>*tf>^*nA->m (100 

mg) ^T^&mWir U^? htf 57 J - (*7A: CHIRALCEL OJ (50 
mmIDX500 mm, ^-feJWfc^XHSl) ^ &Wjm : J—)]// V U 



WO 2004/041266 



215 



PCT/JP2003/014139 ' 



y)U^-umm=90:\0:Q. K m& : 80 mL/min, ^7AM : 50 *C) £/BV>T 

ft&isxmmik&to (38 mg) wt&momftm* (-) s^ufc 

(<£r&&2) 

0 tHfilC^ffifciO, (R)-4-[(2,3-^t Fn-lH--f >^>-l-f 

(99. OX ee) 39X> fg-&J| (97X ee) 20*, fgH&H (MX ee) 7J5. 
HU& 110-111 "C (fg— &H) . 
[a] D 23 -28.8° (c 0.997, CHC1,)„ 

IR (KBr) v cm' 1 : 2938, 1694, 1510, 1232, 957, 829, 76U 
10 'H NMR (CDC1 3 ) 5 2.20 (1H, m), 2.55 (1H, m), 2.67 (2H, t, J=7.6Hz), 
2.92 (2H, t, J=7.6Hz), 2.92 (1H, m), 3.13 (1H, m), 5.73 (1H, dd, 
J=4.4Hz, 6.8 Hz), 6.94 (2H, dt J=2. 6 Hz, 8.4 Hz), 7.16 (2H, dt, J=2. 6 
Hz, 8.4 Hz), 7.23 (1H, m) , 7.30 (2H, m), 7.42 (1H, d, J=7.6Hz), 11.0 
(1H, br s) 0 

15 mmM4 2 4- [ (4, 5, 6, 7-f h 7 1 F >y [b] ?I >-4-f JV) t + '>] ^ > 

##m£|^Jt<D#$*£ffl^T; 4-[(4,5 ( 6,7-fh7tHD^>v*[b]fI 
54%o 

20 m& 87-89 *c (v?x^;i/x— j ^*c j *>fr£>nm&) 0 

'H NMR (CDC1 5 ) <5 1.79-2.17 (4H, m), 2.66 (2H, t, J=7.4Hz), 2.76 (1H, 
m), 2.87-2.95 (3H, m), 5.33 (1H, t, J=4.4Hz), 6.91-6.96 (3H, m), 7.09 
(1H, d, J=5.2Hz), 7.14 (2H, d, J=8.6Hz)„ 

*«09 4 3 4- [(6-^ 0^-2,3-^1^ Fa-lH— f >¥>-\-4 )V)ttz/W>M 

25 >^unym.^^)V 

##^J3 2 tmu^m^m^x, 6-^D^-i-f y#j >^e> 
i--r >^y-;u^#^o ^n&##m tiro t>T 4-tnn+i/ 

^>f>^D^>B6^fj|/i»^3t, S^b^t/ 6-ypqE-l-i-> 
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*fS>frB<DW 84%. 

l H NMR (CDC1 3 ) 6 2.20 (1H, m), 2.51-2.64 (3H, m), 2.79-2. 94 (3H, m), 
3.06 (1H, m), 3.68 (3H, s), 5.68 (IH, t, J=5.0Hz), 6.91 (2H, d, J=8.6 
5 Hz), 7.10-7.15 (3H, m), 7.40 (1H, dd, J=1.8Hz, 8.0 Hz), 7.53 (1H, d, 
J=1.3 Hz). 

&ffift|4 4 4-[(6-^Dt-2,3-yk Ho-lH--< >^>-l— OWst"*^] 

#^M4<tra<i(O^^M^*C, 4-[(6-^n^E-2,3->?ti K n-iH-f >5*>- 
10 l-^^^v-l^^if^ya/N-^^^l/^^^SYb^^^fe,, i» 59!&„ 
MM 108-109 "C (^X^V-X-^— ^\^>^S^S)o 
'H NMR (CDC1 3 ) 6 2.20 (1H, m), 2.57 (1H, m), 2.69 (2H, t, J=8. 0 Hz), 
2.85 (1H, m), 2.96 (2H, t, J=8.0Hz), 3.06 (1H, m), 5.68 (1H, dd, 
J=4.9Hz, 6.5 Hz), 6.92 (2H, d, J=8. 6 Hz), 7.10-7.19 (3H, m), 7.41 (1H, 
15 dd, J=1.9Hz, 8.1Hz), 7.54 (1H, d, 1-1.4 Hz)„ 

MMM* 5 4-[(2,3->7kHD-6-7xZjHH-<>T>-l-^;Wt^5/]^> 

mmm2 2 tmucD^m&m^-c. 4-[(6-^n^-2,3->?t hd-ih-o^ 

20 JR* 11%. 

m& 121-122 r (i?x^;i/x— f)v- ^3rH->fr*>mmm), 

'H NMR (CDC1,) 6 2.25 (1H, m), 2.60 (1H, m), 2.68 (2H, t, J=8.0Hz), 
2.90-3.00 (3H, m), 3.17 (1H, m), 5.78 (1H, dd, J=4. 5 Hz, 6.5 Hz), 6.97 
(2H, d, J=8.6 Hz), 7.16 (2H, d, J=8.6 Hz), 7.27-7. 63 (8H, m)„ 
25 mffiM4 6 4-[(2-^9 i ;W[l,l , -tf7xXJW-3— ( )V) * h^r>']^>if >^D 

2-*3MU-3-tf:7 *.—)V ; -^&Mft-&ttr*#;fc, iR* 51%. 
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v 



'H NMR (CDC1 3 ) 62.24 (3H, s), 2.61 (2H, t, J=8. 1 Hz), 2.91 (2H, t, 
J=8. 1 Hz), 3.67 (3H, s), 5.06 (2H, s), 6.95 (2H, d, J=8.6Hz), 7.14 
(2H, d, J=8.6Hz), 7.22-7.44 (8H, m). 

5 mmm47 ' 4-[(2-^^;wci,r-if7xr:;w-3— r;i-)^ h^->]^>if>yn 

^ h=¥'>]^>1?>^n^>Bft^9 L ^5*H^'&%*»fc, tt* 53*. 
g*^C 154-155 "C (IWX^Ir-^s^iJ-^SIItlft). 
10 'H NMR (CDC1 3 ) 6 2. 24 (3H, s), 2.66 (2H, t, J=7. 9 Hz), 2.92 (2H, t, 
J=7. 9 Hz), 5.06 (2H, s), 6.95 (2H, d, J=8. 6 Hz), 7.15 (2H, d, J=8. 6 
Hz), 7.24-7.44 (8H, m). 

mmM4 8 4-[(4-yn^E-2,3-v?t Fa-lH~f >x>-l--f ;V)^->]^>if 

15 ###13 2 £PH#<&#8s£fliv>T\ 4-^a^-i— 4-yn^e- 

>3&>&©J|Sfls 3 IX. 

'H NMR (CDClj) 6 2.22 (1H, m), 2.51-2.64 (3H, m), 2.88-2.97 (3H, m), 
20 3.12 (1H, m), 3.68 (3H, s), 5.78 (1H, dd, J=4. 6 Hz, 6.8 Hz), 6.91 (2H, 
d, J=8.6Hz), 7.09-7.16 (3H, m), 7.34 (1H, d, J=7.5Hz), 7.46 (1H, d, 
J=7.8Hz). 

mMM4 9 4-[(4-^D ; £-2,3-^h H D-1H-- f >x>-l— f Mtt$>]1>'\* 
25 #%0!J4 tPieiO^ScSfflViT, 4- [(4-^0^6-2, 3->?fc H O-IH— f 

i--r;v)^^]^>'tf>^D^>Bt^9 i ;i/A>e»^)ii^-&4S»*#fc. jr* 77s. 

M& 112-113 *C (^x^;vx-^;w— ^MJ-^jfc&lMSft). 

'H NMR (CDClj) 62.20 (1H, m), 2.57 (1H, m), 2.67 (2H, t, J=8.0Hz), 
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2.87-2. 98 (3H, m), 3.14 (1H, m), 5.78 (1H, dd, J=3. 5 Hz, 6. 6 Hz), 6.92 
(2H, d, J=8.6 Hz), 7.09-7:17 (3H, m), 7.35 (1H, d, J=7. 5 Hz), 7.47 (1H, 
d, J=7.9 Hz). 

5 n>m^)v 

i*»tlT#&. JR*S 59%. 

'H NMR (CDC1,) 5 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.09 (2H, s), 6.92 (2H, d, J=8. 6 Hz), 7.12 (2H, d, J=8. 6 Hz), 
10 7.38-7.54 (7H, m), 7.61 (1H, br s)„ 

mMM5 1 4-([4'-^DP-i,i , -tf^-cn;p]-3-r;^ h^^)^>if>7 p n 
n>m 

15 m& H7-148 -c (BSi^jh- -m^^swinw. 

'H NMR (CDCI3) 5 2.65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 5.09 
(2H, s), 6.93 (2H, d, J =8. 6 Hz), 7.14 (2H, d, J=8. 6 Hz), 7.39-7.53 (7H, 
m), 7.61 (1H, s). 

nmm5 2 4-[(2,3-> ? b: ^D-4-7i-;HH-f>f>-l-f^)^e/]^> 

20 ^>yunym.^)V 

mmm2 2 tmm^m^m^x, 4- 3-^ t hp-ih— r 

-&%£»7c B mm 95iKo 

25 'H NMR (CDClj) 5 2.20 (1H, m), 2.51 (1H, m), 2.62 (2H, t, J=7. 1 Hz), 
2.90-3.01 (3H, m), 3.19 (1H, m), 3.68 (3H, s), 5.77 (1H, dd, J=4. 6 Hz, 
6.5 Hz), 6.96 (2H, d, J=8.6Hz), 7.15 (2H, d, J=8.6Hz), 7. 33-7.45 (8H, 
m). 
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mmms 3 4-[(4-7x^-2,3-i?tHn-lH^>T>-l-<^)t^y]^> 
5 65%o 

137-138 "C (S^X^VX— y^-^^^&Stt*). 
'HNMR (CDC1 3 ) 6 2.20 (1H, m), 2.52 (1H, n>, 2.68 (2H, t, J=8.0Hz), 
2.91-3.01 (3H, m). 3.20 (1H, m), 5.78 (1H, dd, 1=4.6 Hz, 6.5 Hz), 6.98 
(2H, d, 1=8.6 Hz), 7.17 (2H, d, J=8.6Hz), 7.33-7.47 (8H, m)o 

10 mmm 5 4 4- ( [4- - h u 7 )\>* □ * ^>-i , 1 • - tr 7 x x;n # ;* h * 

'HNMR (CDCI3) 5 2.60 (2H, t, J=8.0Hz), 2.91 (2H, t, 1=8.0 Hz), 3.66 
15 (3H, s), 5.11 (2H, s), 6.93 (2H, d, 1=8.7 Hz), 7.13 (2H, d, 1=8.7 Hz), 
7.47-7.57 (3H, m), 7. 66-7. 70 (5H, nO. 

mMM5 5 4-([4 , -bU7;v^o^^;v-i,i , -b*^ni^;v]-3-'r;w^b^'» 

emm 4in«<o*is*ffl^ 4- c w - h u 7 )v* n * ^; w-i , 1 ' - tr 7 x 
20 x;i/]-3--r;i/^ h*'»^>-e>^oA>i^ws*^* sftt ' ^ 

& 53X. 

M& 144 ^ (»BSlf;H^t>*^^S). 

•HNMR (CDCl,) 62.65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 5.11 
(2H, s), 6.93 (2H, d, J=8.6Hz), 7.14 (2H, d, 1=8.8 Hz), 7.47-7.56 (3H, 
25 m), 7.66-7.09 (5H, m). 

$mm2 2^nuo^m^m^x. 2,8-?^wi^#Q>i*6« 



• WO 2004/041266 



220 



PCT/JP2003/014139 



'H NMR (CDC1,) 62.01 (6H, s), 2.59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, 
J=8. 1 Hz), 3.66 (3H, s), 5.09 (2H, s), 6.89 (2H, d, J=8.6Hz), 7.09- 
7.20 (7H, m), 7.38-7.44 (2H, m). 
5 HWJ5 7 4-(C2'.6 , -5?^9 i ;i^l.r-lf7xZ:;W-8-f b*-»^>-fef 

##0)J 4 £ W&Ottk&m V>T, 4- ( [2* , 6' , 1 ' - 1: 7 -3- 

h^F>')^>if>^ , DA>^^^;i/^e»^^b-&tlS:#fco W 51X. 
136-137 t: (KBIX^l^s^U-^fe^ft). 
10 ! H NMR (CDC1 3 ) 6 2.00 (6H, s), 2.64 (2H, t, J=8.0Hz), 2.90 (2H, t, 
J=8.0Hz), 5.09 (2H, s), 6.90 (2H, d, J=8.6Hz), 7.08-7. 25 (7H, m), 
7.35-7. 50 (2H, m). 

mmm5 8 4-[[3-C7:cX;|/* h^'»7i-;W^ h^r->]^>-i?>^D/1> 

15 ##0!U £ITO©;#?*£fflVv-c, 4-t Hn^v'^^if^ynA^j^^^^t 
3-^>^;^^^>^jWT;v-n-;i/^e,^^b^^#fc 0 jr* 92*. 

'H NMR (CDC1 3 ) 6 2.59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.66 

(3H, s), 5.01 (2H, s), 5.07 (2H, s), 6.86-6.94 (3H, m), 7.01 (1H, d, 

J=7.5 Hz), 7.07-7.12 (3H, m), 7.25-7.45 (6H, m) 0 

20 nmM5 9 4-[[3-(7x^JM h^»7i^]^ h^y]^>if>yDA> 
gg 

MM. 107-108 *c (ffiix^;w— -^**y->36> 

25 'H NMR (CDC1 3 ) 6 2. 65 (2H, t, J=7.9Hz), 2.90 (2H; t, J=7.9Hz), 5.01 
(2H, s), 5.07 (2H, s), 6.87-6.94 (3H, m), 7.01 (1H, d, J=7. 6 Hz), 
7.06-7.13 (3H, m), 7.26-7.45 (6H, m) 0 

mmme o 4-[(2,3-> ? t: Fo-2,2-3**^;wH^>5 s >-M;w*-3r$/K 
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#^J3 2 tnMO^m^m^i:, 2,3-^fcFP-2,2->>^;i/-lH~1'>x 

'H NMR (CDClj) 61.13 (3H, s) , 1.23, (3H, s), 2.62 (2H, t, J=7.5Hz), 
2.73 (1H, d, J=15.4Hz), 2.86 (1H, d, J=15.4Hz), 2.93 (2H, t, J=7. 5 
10 Hz), 3.86 (3H, s), 5.28 (1H, s), 6.98 (2H, d, J=8.6Hz), 7.11-7.27 (6H, 

mffiM6 1 4-[(2,3-> ? fc FD-2, 2->>*^;i/-lH-f >^>-W )V) ^^>>] ^ 

#*^j4 tmucD^m^m^'r, 4- [(2, 3-e^t: Fn-2, 2-z?*^)v-m~i > 
15 ^>-i-^;w^^^]^>if>yDA°>i?^^;i/^e>sM^'a-#i^#feo w 

46% 0 ?ft^o 

l H NMR (CDClj) a 1.13 (3H, s), 1.23, (3H, s), 2.68 (2H, t, J=7.3Hz), 
2.73 (1H, d, 1=18.9 Hz). 2.87 (1H, d, J=18.9Hz), 2.93 (2H, t, J=7. 3 
Hz), 5.28 (1H, s), 6.98 (2H, d, J=8. 6 Hz), 7.00-7.27 (6H, m). 
20 ^»J6 2 4-[(2,3-^t KP-5-^^;WlH— r>x>-i— T;W^i>]^>if 

#%#|3 2 tmmoJjte&m^Ts 2,3-^hFD-5-^;i/-iH-'f ^^i- 
2,3-yt Ha-5-^5^;u-iH--r ^v-i-^— ;v?r#fe. cn$## 

25 ^mik&Wl&ntCo 2,3-^t Kn-5-*3^-lH--f >5*>-l-:t>^ SODiR 

^ 99%„ 

'H NMR (CDC1,) (52.21 (1H, m), 2.36 (3H, s), 2.50 (1H, m), 2.61 (2H, t, 
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J=8.2 Hz), 2.82-2.91 (3H, m), 3.10 (1H, m), 3.68 (3H, s), 5.69 (1H, dd, 
J=4.0 Hz, 6.5 Hz), 6.92 (2H, d, J=8. 6 Hz), 7.05 (2H, d, J=8. 6 Hz), 
7.14-7.16 (3H, m), 7.30 (1H, d, J=7.7Hz) 0 

mmme 3 4-[(2,3-^bKa-5-^^;i/-iH--i'>^>-i-i > ;i/)^-^->]^>-tf 
5 >ypA°>m 

##i4 ^mUO^m^m^T, 4-[(2,3-v ? h FP-5-^^HH-f>f>- 

)V)**^^>^y7un>WL*^)VfrZ&mi\&m&%*i Q jr* 3iXo 

108-109 *C (^X^^X- t)\<— s\3rV>frt>mi£M*)o 
'H NMR (CDCI3) 5 2.20 (1H, in), 2.36 C3H, s), 2.51 (1H, m), 2.67 (2H, t, 
10 J=8.2 Hz>, 2. 80-2.94 (3H, m), 3.14 (1H, m), 5.69 (1H, dd, J=4. 1 Hz, 

6. 4 Hz), 6.93 (2H, d, J =8. 6 Hz), 7.04 (2H, d, J=7. 7 Hz), 7.11-7.16 (3H, 
e), 7.30 (1H, d, J=7.7 Hz)„ 

mmm6 4 4-[(2,3->*fc:Fa-7-*^;i/-lH-- f >7 f >-l— (JV)^zy]^>^ 

15 #%0!I3 2iH«0>frte*JBVVT\ 2,3-v^t HP-7-^^;i/-lH— T >5^>-l- 
2,3->>t: Fn-7-*^;WH-^>^>-l-:fr*--;W&#ifc 0 eitlS^ 
08 1 £|WtfilcZ>:£i££fflV>T 4-t HD^->^>if>^'DA>m^5 i ;i'i:*lS'a-$ 

*S'ffr&4&&#fc. 2,3->?t Hn-7-^^;P-lH-f>^>-l-^->^^CDlR 
¥ 57Xo 
20 tffit^o 

'H NMR (CDCl 3 ) 5 2.21-2. 49 (2H, m), 2.30 (3H, s), 2.62 (2H, t, J=7. 4 
Hz), 2.85-2. 97 (3H, m), 3.18 (1H, m), 3.68 (3H, s), 5.74 (1H, dd, 
J=2.0 Hz, 6.5 Hz), 6.91 (2H, d, J=8.6Hz), 7.06 (1H, d, J=7.3Hz), 
7.13-7.23 (4H, m). 

25 MMM6 5 4-l[4-tt-7x.y*z/7^J*z/)7^~)V]* h^>]^>i£>:/ 
t 4- (4-7 i/^'>7iy + v')^>v ? J|/7;i/3-;W^ M-fc^* £ 6 6ffr 
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*itWc. JR* 26%. 

l H NMR (CDC1 3 ) 5 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 4.99 (2H, s), 6.89 (2H, d, J=8.6Hz), 6.99-7.13 (11H, m), 
7.31-7.40 (4H, m). 

5 H«J6 6 4-[[4-(4-7x;4 : >'7xy^»7x-;i/]^ h^->]^>i?>y 
DA* >M 

###!4 tmffiO^fe&m^X, 4-[[4-(4-7xy^«>7i/^»7x- 

h*^^>v>7un>m*^)v&^mk&m*ntz.* » 8i<l 

167-168 X: (MX^;U— s\3r-V->frt>H®sMt)o 
10 'H NMR (CDC1 3 ) 5 2.65 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 4.99 
(2H, s), 6.91 (2H, d, J =8. 6 Hz), 6.99-7.15 (11H, m), 7.31-7.40 (4H, id). 
nMM6 7 4-[[4-[4-(hU^;i/^P^ b*i<')yx.;*>')7x.~M* b* 

15 ^]^>X7^fkH^G. 4-[4-(h'j7MD^ b^»7x/^v']^>7;i/ 

7;^-Mi^fttbT#rc $?>fc##^j3 3 tmmo^m&m^T, 4- 

t FD=|r>'^>if>7 P Pn>m^5 : -;i/t 4-[4-(h'j7MD^ ^»7i; 

* ->] ^ > >?;i/ r )V n e, ^gite-^ £ e feifr* £ L T#^ e 4- [4- ( h u 
yiv-Jru* b^^y^y^z/lsoXTfr^t H^CoW 27*. 

20 'H NMR (CDCI3) 5 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.67 
(3H, s), 5.01 (2H, s), 6.90 (2H, d, J=6. 7 Hz), 6.92-7.03 (4H, m), 
7.11-7.20 (4H, m), 7.41 (2H, d, J=8.6Hz) 0 

mmM6 8 4-[[4-[4-(h'J7J^n^ b^»yx.y^^y^)i^ 

25 ^M4£mm<Dj5tik&m^T, 4-[[4-[4-(h'j7Mn^h + y)7xy 

+^]7x-jw^ b*^l^>^>y°un>n*^)ift^m<k&W*m£o 

%L^- 87S 0 

K£ 137-138 <c mm^)v— ^*rV>frt>nm£k). 
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'H NMR (CDClg) 5 2.66 (2H, t, J=8.0Hz), 2.91 (2H, t, 1=8. 0 Hz), 5.01 
(2H, s), 6.90 (2H, d, J=8.6Hz), 6.99-7.03 (4H, m), 7.12-7.20 (4H, m), 
7.41 (2H, d, J=8.6 Hz). 

mmme 9 4-[[4-([i,r-i;7x=;w-4-f;w^3/)7x=jw^ h^v^K 
mmm3 3 h\s\m<Djj&*m^T, 4-k ^u^^^y^y^a/^ym^jv 

t 4- ( [1 , 1 * - if y 31 - )V] -4— f )llr* ^ y *J)VT )V u e> ^Mih^m 
§e«tlT#L ft* 13X. 

'H NMR (CDC 1 3 ) (5 2. 60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.67 
10 (3H, s), 5.01 (2H, s), 6.91 (2H, d, J=8.6Hz), 7.05-7.14 (6H, m) , 
7.30-7.48 (5H, m), 7.55-7. 58 (4H, m) 0 

mffiM7 0 4-[[4-([l,l'-lf7iz;i/]-MJI/t*v')7xr;W^h^y]^ 

y-vy^unym 

###y 4 t mwi(z>^m*m v>t> 4- c [4- ( ci , r - m 7 x -4--Y ;i/^-^r -» 

84Xo 

M£ 196-197 *c (sitxf;!^- ^*-v-yfrt>nm$k)o 

'H NMR (CDCl,) <5 2. 66 (2H, t, J=7. 9 Hz) , 2. 92 (2H, t, J=7.9Hz), 5.01 
(2H, s), 6.92 (2H, d, J=8.6Hz), 7.05-7.13 (6H, m), 7.31-7.48 (5H, m), 
20 7.55-7.58 (4H, m). 

niMM7 1 4-[[4-[4-(7x-;M h*i/)7xy^>]7x^;W^ h3^>]^ 

##0iJ3 3 £EM*©j&Ss&JBV>T, 4-b HD^^>if >7°an>i^^l/ 

1 4-[4-(7x-;w y*^)7x.;*^^yz?)V7)v^—)Vft%&m^m 

25 §e^*tUT#fe. 1R¥ 24% 0 

'H NMR (CDC1 3 ) <5 2.60 (2H, t, J=8.0Hz), 2.89 (2H, t, J=8.0Hz), 3.66 
(3H, s), 4.97 (2H, s), 5.05 (2H, s), 6.88-6.97 (8H, m), 7.11 (2H, d, 
J=8.6 Hz), 7.34-7.47 (7H, m). 
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2 4-[[4-[4-(7z-JW h^)7x/+v']7x-JW^b^]^ 
##W4iRiO*j*SJB^ 4-[[4-[4-(7x-JW h^»7x;^>] 
5 55%. 

180-181 "C (RHxf & ff«Si) . 

l H NMR (CDC1 3 ) 6 2.65 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 4.98 
(2H, s), 5.05 (2H, s), 6.89-6.97 (8H, m), 7.13 (2H, d, J=8.6Hz), 
7.26-7.45 (7H, m)„ 

10 H»J7 3 4-[(2,3-v?t: KP-5-^ h^v'-lH-T>5 i >-l-<;P)^'>]^> 

4 _ t Hn^^>«if>7"D^>l^f;i/t 5-* b^r^-l--r>yy-J^6* 
15 j§<b^£S&«&*£UT#fco 5-* h^F>'-W>^y >**6©JR* 14*. 
'H NMR (CDClj) 8 2.19-2.29 (1H, m), 2.47-2.58 (1H, m), 2.61 (2H, t, 
1=8.1 Hz), 2.82-2.88 (1H, m), 2.91 (2H, t, J=8.1Hz), 3.08-3.19 (1H, 
m), 3.68 (3H, s), 5.66 (1H, dd, J=3. 6 Hz, 6.5 Hz), 6.78-6.82 (2H, m), 
6.91 (2H, d, 1=8.6 Hz), 7.12 (2H, d, J=8.6Hz), 7.31 (1H, d, J=8.2Hz) 0 

20 mmm 4 4-c(2,3-^tHa-5-^ h^->-iH-r>-x>-i— r;u)^->]^> 

67%. 

25 Rft£ 87-88 ^ CfHttX^l'— aW>*5S«SS). 

'H NMR (CDCl 3 ) 5 2.18-2.28 (1H, m), 2.46-2.59 (1H, m), 2.67 (2H, t, 
J=8.0Hz), 2.81-2.90 (1H, m), 2.92 (2H, t, J=8.0Hz), 3.06-3.17 (1H, 
m), 5.68 (1H, dd, 1=3.6 Hz, 6.5 Hz), 6.74-6. 82 (2H, m), 6.92 (2H, d, 
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J=8.6 Hz), 7.14 (2H, d, J=8.6Hz), 7.31 (1H, d, J=8.2Hz)„ 

mmM7 5 4-[(5-^DD-2,3-v?t Hd-1H-<>^>-1— r;l/)^->]^>if 

##^j3 2 tmmvjjmzm^T, s-zuu-i-^o-ysyfrz 5-^pp- 
5 w>^y-;i/<&#rco mt. ^^\zmmmz 3 tmmo^m^m^x, 4-t 

'H NMR (CDClj) 5 2.16-2.27 (1H, m), 2.49-2.59 (1H, n), 2.62 (2H, t, 
J=8.2 Hz), 2.83-2. 90 (1H, m), 2.91 (2H, t, J=8. 2 Hz), 3.05-3.17 (1H, 
10 m), 3.68 (3H, s), 5.67 (1H, dd, J=4. 3 Hz, 6.6 Hz), 6.91 (2H, d, J=8. 6 
Hz), 7.14 (2H, d, J=8.6Hz), 7.19-7.33 (3H, m>„ 
MMM7 6 4-[(5-i; n d-2, 3-i?h H n-iH-f >f>-l-i' JV) t+v-] ^>-tf 

mmm4tmm<D%m&m^T, 4-[(5-^na-2,3-$?t fp-ih-o^v- 
136-137 <c (tixfjv- s\*-v->fr*>Hm&)o 

'H NMR (CDC1 S ) 5 2.17-2.28 (1H, m), 2.51-2.62 (1H, m), 2.67 (2H, t, 
J=7.9 Hz), 2. 85-2.90 (1H, m), 2.93 (2H, t, J=7.9Hz), 3.06-3.17 (1H, 
m), 5.67 (1H, dd, J=4.4 Hz, 6.6 Hz), 6.91 (2H, d, J=8.6Hz), 7.14-7.33 
20 (5H, m)„ 

miMM7 7 4-[(5-^;^D-2,3-^t KP-lH-f >^>-l— r;0^^v-]^> 

D-i— r >y;—)v*mfro iftjR. $e>fc###i3 3 iimm<D^m^m^x, 
4-c(5-^;^D-2,3-^k HD-iH— r>^>-i— r;U)^^]^>if>^PA> 
p-2, 3-v? t h p-iH— < >^>-i-< ;i/)^3^>] ^>if >y pa >M;*^;i^ e, 
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$-7 )V-*u-\~-< >y;>frt>(DW 40*. 
m& 124-125 «c (e;if;n-wir- ^*iJ->*»&i}ttft). 

'H NMR (CDC1 3 ) 52.18-2.29 (1H, m), 2.50-2.62 (1H, m), 2.67 (2H, t, 
J=8.0Hz), 2.85-2.89 (1H, m), 2.93 (2H, t, J=8.0Hz), 3.07-3.18 (1H, 
5 n), 5.68 (1H, dd, J=4. 1 Hz, 6.5 Hz), 6.90-6.98 (4H. m), 7.15 (2H, d, 
1=8. 6 Hz), 7.33-7.37 (1H, m), 

$mm7 8 4-[(2,3-> ? k KP-5-^^;i/-lH— ( >y : >-l--i )V) 3r*r >0 ^ >i£ 

#%^3 2t^t©^S$ffi^T, 5-^3^-1— r>^y>^s 5-^^;|/- 
10 l--T>^y-;i.$:#^: 0 fa#: 0 SStC##«3 3 tRI«<O^Sffll»T, 4-t 

[(2, 3->?h ^D-S-^^lz-lH— T >5 i >-l-^;i/)^-^>']^>^>^DA°>^^ 
f J^ifc. .ftf . *5fc##^4tra«©^*fflViT, 4-[(2,3->>t F 

• d-5-^^;i/-ih-^ r >x>-i— rjw*^r^]^>-e>^ , D/i>»^5 L ;p^e>35H 

15 fc'&W&f&ifc. 5-^^;i/-l— f>^y >/^£<£>J« 2958. 

Ml/ft 74-75 ^ (^X^PX— 5=-^— ^\=^1^>^&^^) 0 
'H NMR (CDC1 3 ) 62.13-2.25 (1H, m), 2.34 (3H, s), 2.49-2. 60 (1H, m), 
2.68 (2H, t, J=8.0Hz), 2.80-2.91 (1H, m), 2.92 (2H, t, J=8.0Hz), 
3.04-3.13 (1H, m), 5.69 (1H, dd, J=4. 5 Hz, 6.5 Hz), 6.94 (2H, d, J=8. 6 

20 Hz), 7.10-7.19 (4H, m), 7.24 (1H, s) e 

mmm i 9 4- [(2, 3-^b fd-6-* >^>-i— r;w^^]^> 

#%Fd3 2 hmffii(D-j3&*m*'x, 6-^ h*z/-i-i>&y >^e» 6-*h^ 
~>-i--f ji&nrzo £"bK:##0ij3 3 tmM<Dj?m&m^T, 

4-[(2,3-^t h^>-lH--f r;P)^v<]^>-tf>ypA'> 

m^^^#fco «o ^e»fc##0iJ4i:TO©^^^X, 4-[(2,3->>fc: 

h p-6-^ h ^>-iH-f >-x>-w )V) ^ >-if >7nn>m.* & 
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•H NMR (CDC1 3 ) <5 2.14-2. 25 (1H, m), 2.51-2.63 (1H, m), 2.67 (2H, t, 
J=8.0Hz), 2.79-2.88 (1H, m) , 2.93 (2H, t, J=8.0Hz), 3.01-3.09 (1H, 
5 m), 3.79 (3H, s), 5.69 (1H, dd, J=4.8Hz, 6.5 Hz), 6.86-6.97 (4H, m), 
7.13-7.20 (3H, m) 0 

mums o 4-[(5-^Dt-2,3-^k Fn-m-^y^y-i— r;w a-* 
io \-i>#;—)v*mtzo mtko ^^izm^ms 3 izmm<D^m^m^x. 4-t 

Ftl3rzs^>>t?>ZfTlA>M*^l<£l 5-^D^r-l-r>^/-;^e. 4-[(5- 

^nt-2,3-e;k Hn-iH-f y^y-\-^ M^^^y^y-funym^)^ 

&#fco z*>\zm^M4 tmmcDjjm&m^T. 4-c (5-^0^-2,3-^ 

15 r ydf/yfrz<DW.m 29%. 

Rbft 133-134 "c (^x^;i/x— — ^nj->*^Bj|8*). 

'H NMR (CDCI3) 52.15-2.27 (1H, m), 2.47-2.59 (1H, m), 2.67 (2H, t, 
J=8.0 Hz), 2. 83-2.89 (1H, m), 2.92 (2H, t, J=8.0Hz), 3.06-3.18 (1H, 
m), 5.66 (1H, dd, J=4.5 Hz, 6.5 Hz), 6.91 (2H, d, J=8. 6 Hz), 7.15 (2H, 
20 d, J=8.6 Hz), 7.26 (1H, d, J=8. 0 Hz), 7.36 (1H, d, J=8. 6 Hz), 7.44 (1H, 

S)o 

mmms 1 4-1(2,3-^11 ^a-^-y ^ j ^-m--r y^y-i-^r 

y-My-funym. 

t, 4-t ^u^rzy^y^.yfunym.^^)Vt. s^i/^^-i- r y#;-)v 

frB 4- [ (2, 3-^ b h* D-5-7 x 7 ^e>-lH--f >5*>-l-f J» ^*~>] ^ >if > 
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[ (2, 3-^ t H n -5-7 x J * ^-lH—T >X >- 1 -f ) W 5^] >if > 7* P ^ > 

ikj& 92-93 "c (e;xfjn-fji-A*t>!5^s^a). 

'H NMR (CDC1 3 ) 5 2.18-2.29 (1H, m), 2.50-2.61 (1H, m), 2.67 (2H, t, 
5 J=8.0Hz), 2.81-2.90 <1H, m), 2.90 (2H, t, J=8.0Hz), 3.05-3.18 (1H, 
m), 5.70 (1H, dd, J=3.9Hz, 6.5 Hz), 6.87-6.90 (4H, m), 7.00-7.17 (5H, 
m), 7.29-7.38 (3H, m) . 

mnM8 2 4-[(2.3-^k h'D-i^^WH-f^TV-l-' f;W**^]^>Hf 
10 ##«3 2iHMftSffl^ 4-*rP;i/-l-r>^/>^S 4-^^;W 

Fa^>'^>if>^ , n/^>^^ £ 4- ^ 5 1 ; wi > ^ / — Ji/^ & ^jaffc-S- 

'H NMR (CDC1 3 ) 5 2. 15-2. 28 (1H, m) , 2.30 (3H, s), 2.48-2.57 (1H, id), 
15 2.62 (2H, t, 1=8.1 Hz), 2.78-2.89 (1H, m), 2.91 (2H, t, J=8. 1 Hz), 

2.99-3.09 (1H, m), 3.68 (3H, s), 5.73 (1H, dd, J=4. 1 Hz, 6.7 Hz), 6.93 
(2H, d, J=8.6 Hz), 7.12-7.19 (4H, m), 7. 25-7. 27 (1H, m). 

8 3 4-[(2, 3-^t >5*>-l-f ;V)^'>]^>^ 

20 ##m£H«<D#8s£Jfl^T* 4-C(2,3-S?fclHD-4-^g L ;WlH— f >^>- 

i-r;i/)^'>]^>if>^ , o/t>^^5 i ;^e»*M'ft;'&#j^#feo w 65* 0 
uus 121-122 "c (^x^;i/x— 7Mi^\*u->a>6?i8§ii). 

'H NMR (CDCI3) 5 2.16-2.27 (1H, m), 2.29 (3H, s), 2.49-2.61 (1H, m), 
2.68 (2H, t, J=8.1 Hz), 2.79-2.92 (1H, m), 2.92 (2H, t, J=8. 1 Hz), 
25 3.00-3.09 (1H, m), 5.73 (1H, dd, J=4. 1 Hz, 6.7 Hz), 6.94 (2H, d, J=8. 6 
Hz), 7.11-7.19 (4H, m), 7.25-7.27 (1H, m)o 

§H»J8 4 4-[(2,3-> ? t Fn-5,6->^ h^'>-lH--f >^>-l-( M 
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###)3 2 tmn<D%&&m^7:. 5,6-v 5 * h*zs-l-' 5,6- 

fflV^T, 4-k HD^^Vt^T'D/O^^I/t 5,6->>* Y^rls-X-^y*? 

5 425g 0 

'H NMR (CDC1 3 ) 6 2.14-2. 26 (1H, m), 2.49-2.60 (1H, m), 2.62 (2H, t, 
J=8.2Hz), 2.79-2.89 (1H, m), 2.91 (2H, t, J=8.2Hz), 3.04-3.14 (1H, 
m), 3.68 (3H, s), 3.86 (3H, s), 3.89 (3H, s), 5.68 (1H, dd, J=3. 6 Hz, 
6.6 Hz), 6.81 (IH, s), 6.91-6.94 (3H, m), 7.14 (2H, d, J=8.5Hz)„ 
10 mmM8 5 4-[(2,3->?t FD-5, 6->>* h^-m-^ >^>-\-^ 

##«ni4 tmmo^^m^x. 4-[(2,3-^tHn-5, 6-^ h3^>-iH--r 
m 43«„ 

15 90-92 X: (i?JL^)l3L-^)l^^=ir-V->frt>m®sm)o 

'H NMR (CDC1,) 6 2.16-2. 25 (1H, m), 2.49-2.61 (1H, m), 2.67 (2H, t, 
J=8.0 Hz), 2.80-2.91 (1H, m), 2.93 (2H, t, J=8.0Hz), 3.04-3.15 (1H, 
m), 3.89 (3H, s), 3.91 (3H, s), 5.69 (1H, dd, J=3.7Hz, 6.6 Hz), 6.80 
(1H, s), 6. 89-6. 96 (3H, m), 7.15 (2H, d, J=8.6Hz). 

20 mffiffl8 6 4-CC2, 3->^tl HD-5-(4-^^;W7x-;i/)-lH--r>^>-l-<;i/] 

;v^x-;i/)-i--r >frt><D$m 31%. 

'H NMR (CDC1,) 6 2.21-2.32 (1H, m), 2.40 (3H, s), 2.52-2.62 (1H, m), 
2.63 (2H, t, J=8.0Hz), 2.92 (2H, t, J=8.0Hz), 2.96-3.03 (1H, m). 
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3.15-3.26 (1H. m), 3.68 (3H, s), 5.76 (1H, dd, J=4. 1 Hz, 6.6 Hz), 6.95 
(2H, d, 1=8.6 Hz), 7.15 (2H, d, J=8.6Hz), 7.23-7.26 (2H, m), 7.43- 
7.49 (5H, m). 

mmms 7 4-[[2.3-^fcHP-5-(4-^^;v7x=;w-iHH' y?>-\-^M 

##«4fcn»0^r»*«V^ 4-[[2,3-^tiHP-5-(4-^^7xn;V)- 
1H--T >^><-i-^;i/]^^^]^>if>^PA'>m^^V^^^ffi^^^^' 
JRSp 68%. 

M£ 159-160 t: Wxfjk-A+ij->*e»S^S). 

10 'HNMR (CDC1 3 ) 5 2. 20-2.31 (1H, m), 2.40 (3H, s), 2.51-2.62 (1H, m), 
2.68 (2H, t, J=8.0Hz), 2.94 (2H, t, J=8.0Hz), 2.95-3.00 (1H, in), 
3.14-3.22 OH, m), 5.76 (1H, dd, J=4. 2 Hz, 6.6 Hz), 6:96 (2H, d, J=8. 6 
Hz), 7.16 (2H, d, 1=8.6 Hz), 7.23-7.26 (2H, m), 7.43-7. 50 (5H, m) 0 
mmmS 8 4-[[5-(4-7^n7x^)-2,^tHD-lH-OT>-H 

15 JH^v'l^^^^O^^^^ 

20 (4-7M07x^W-H>^/^e»* 31%. 

'HNMR (CDC1 3 ) 62.19-2.31 (1H, m), 2. 52-2. 62 (1H, ra), 2.63 (2H, t, 
J=8.0Hz), 2.92 (2H, t, J=8.0Hz), 2.94-3.01 (1H, m), 3.14-3.25 (1H, 
m), 3.68 (3H, s), 5.76 (1H, dd, 1=4. 2 Hz, 6.6 Hz), 6.95 (2H, d, J =8. 6 
Hz), 7.09-7.16 (4H, m), 7.38-7. 55 (5H, m). 

25 *ft*!8 9 4-[[5-(4-y;^D7xr:;i,)-2,3-^fc^P-lH-<>5 i >-l-< 
JV]t^i/]^>if>7 , D/^t 

a-lH-f >5*>-lH" ;W^i/]^>f>7 , p/^H^»^^ 
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1« 86X0 

m& 169-170 tc mn^ji—^v-yfrzmm^o 

'H NMR (CDCI3) 6 2.20-2.31 (1H, m), 2. 53-2.64 (1H, m), 2.68 (2H, t, 
J=8.0Hz), 2.93 (2H, t, J=8.0Hz), 2.95-3.01 (1H, m), 3.14-3.25 (1H, 
5 m), 5.77 (1H, dd, J=4.2Hz, 6.6 Hz), 6.96 (2H, d, J=8.6Hz), 7.09-7.18 
(4H, m), 7.39-7.54 (5H, m) 0 

mMM9 0 4-(^>V[b,d] 7?>-2-^)l* h3^>)^>iz>:/n^>^ 

##0»j5 tmmoxm&m^T, 4-t ^u^^o^yy-unym^^jit 

10 2-(^DD^ 7)V) ^>»/ [b, d]77 >^ 5£M^Kr« LT#fe 0 
JR* 35Xo 

l H NMR (CDCla) 6 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.17 (2H, s), 6.94 (2H, d, J=8. 6 Hz), 7.13 (2H, d, J=8. 6 Hz), 
7. 32-7. 58 (5H, in), 7.95 (1H, d, J=7.8Hz), 8.02 (1H, s) D 

15 $mm$i 4-(^>y[b,d]^7>-2— nv* Y^)^>^>yun>m 
##m tmm<Dj?m&m^~c> 4-(^>*/[b,(i]7 7>-2^;M 

m& 175-176 <c (&M^)i—'\3F-yr>frt>m%sm)o 

'H NMR (CDC1 3 ) 62.66 (2H, t, J=8.0Hz), 2.92 (2H, t, J=8.0Hz), 5.18 
20 (2H, s), 6.94 (2H, d, J=8.6.Hz), 7.13 (2H, d, J=8.6Hz), 7.32-7. 58 (5H, 
m), 7.96 (1H, d, J=7.4Hz), 8.03 (1H, s)„ 

f£»J9 2 4-[(2,3-> 5 k HD-5-7x-;P-lH--r>^>-l-<;i,)^^]^> 

SM$e«tlTf&. 5-7x-jhK>^>*60«* 50* o 
'H NMR (CDCI3) 6 2.20-2.31 (1H, m), 2.54-2.70 (1H, m), 2.62 (2H, t, 
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1-8.1 Hz), 2.92 (2H, t. 1=8.1 Hz), 2.98-3.04 (1H, m), 3.14-3.28 (1H, 
m), 3.68 (3H, s), 5.77 (1H, dd, J=4.2Hz, 6.6 Hz), 6.95 (2H, d, 1=8.6 
Hz), 7.15 (2H, d, 1=8.6 Hz), 7.32-7.60 (8H, m). 

3 4-[(2,3-^b HP-5-7xn;ir-lH--f >5*>-W M**W<> 

72%. 

lfc£ 148-149 *C «f^*f>*^^S). 
»H NMR (CDC1,) 52.21-2.32 (1H, m), 2. 55-2.75 (1H, m). 2.69 (2H, t, 
J=8.0Hz), 2.94 (2H, t, J=8.0Hz), 2.95-3.01 (1H, m), 3.16-3.25 (1H, 
m), 5.78 (1H, dd, 1=4.2 Hz, 6.6 Hz), 6.97 (2H, d, J=8.6Hz), 7.17 (2H, 
d, 1=8.6 Hz), 7. 32-7.60 (8H, m). 

3 fcW*©#**JBV>T* 4-b Hn*^>f^n/^>t^^t 5-C4-* 
hWi^-l-O^^-^^ft^Sfifi^tbTHft. 5- 

20 (4-^ b+5/7i=JW-H 38*. 

l H NMR (CDC1,) 6 2.20-2.29 (1H, m), 2.49-2.60 (1H, m), 2.62 (2H, t, 
J=7.8Hz), 2.92 (2H, t, J=7.8Hz), 2.93-3.00 (1H, m), 3.15-3.23 (1H, 
m), 3.68 (3H, s), 3.85 (3H, s), 5.75 (1H, dd, 1=4.1 Hz, 6.6 Hz), 6.94- 
6.99 (4H, m), 7.14 (2H, d, 1=8.6 Hz), 7.41-7.53 (5H, m). 

25 nmmS 5 4-[[2,3-^k^a-5-(4-^h^>'7xn;W)-lH-^>5 ; >-l-^ 

M 5/] ^ > 7 D * >^ 

;i/)-iH-^>x>-i-^>'W^^->^>^>^ D/1>m;< ^ J ^ ?) ^ s ^ % ^ 
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m& 151-152 1: CBaix?;^— s\*D->fr*>nm&)o 

'H NMR (CDC1 3 ) (5 2.19-2.30 (1H, m), 2.51-2.65 (1H, m), 2.68 (2H, t, 
J=8.0Hz), 2.94 (2H, t, J=8.0Hz), 2. 96-3.00 (1H, m), 3.14-3.22 (1H, 
5 m), 3.85 (3H, s), 5.70 (1H, dd, J=4. 1 Hz, 6.6 Hz), 6.94-7.00 (4H, m), 
7.17 (2H, d, J=8.6 Hz), 7.41-7.53 (5H, m) 0 

nt&M9 6 4-[[5-(4-^UD7x^;W-2,3-i;t KD-IH-^ >t>-i-<;W 

#%M3 2 tmffi(Dttk&m^T. 5-(4-^Dn7x-j|/)-W>^y>^ 
10 S 5-(4-^DD7i-JW-l- r>3>V $B4£. $6C#%i3 3t 
l*Uil£>;&&£/B^T, 4-fc: F D^^>f>ypA>i^?;Pi 5-(4-^ P P 
y x n;i/) -w t>mmik&m £ & h UxUfe, 5- (4-^ p 

p^x.n;i/)-i--f >^/>^e>©tR^ 43X. 

'H NMR (CDCI3) 6 2.16-2.30 (1H, m), 2.50-2.56 (1H, m), 2.62 (2H, t, 
15 J=8.0Hz), 2.92 (2H, t, J=8.0Hz), 2.94-3.02 (1H, m), 3.14-3.23 (1H, 
m), 3.68 (3H, s), 5.76 (1H, dd, J=4. 3 Hz, 6.5 Hz), 6.94 (2H, d, J=8. 6 
Hz), 7.15 (2H, d, J=8.6Hz), 7.38-7. 52 (7H, m)„ 
^WJ9 7 4-[[5-(4-^aD7xrJl/)-2,3-i?k FP-1H— f >^>-i— 

v-] ^ >if > 7° p /\° >m 

20 ##M4<h[Rl<i©7jS^ffl^T, 4-[[5-(4-^PP7air:;0-2,3->'k F P- 
J» 93S» 

165-166 *C (I^X5 1 JV-^^-D->*^Siei). 
'H NMR (CDCI3) 5 2.18-2.31 (1H, m), 2.51-2.63 (1H, m), 2.68 (2H, t, 
25 J=7.8Hz), 2.93 (2H, t, J=7.8Hz), 2.97-3. 02 (1H, m), 3.15-3.19 (1H, 
m), 5.77 (1H, dd, J=4.3Hz, 6.4 Hz), 6.96 (2H, d, J=8.4Hz), 7.17 (2H, 
d, J=8.4 Hz), 7.38-7.55 (7H, m). 

mMM9 8 (+)-4-[(5-^PP-2,3->?b KP-lH-f >^>-l— T;i/)^-^5/]^ 
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4- [(5-£ D D-2, 3-^b F P-lH-< >x>-W JV) 3"* 5"] 
ft (50 mg) ^i^ji^^D^ btf^yj- (#^A : CH I RAL CEL O 
J (50 mmIDX500 mm, -fe;Wfc#X^S) , l£»*B : *v*U->/X*/- 
5 ;V=4:K : 70 mL/min, TJ^A^S : 35 *C) SJfll>T$MRLT3WHfl5'& 
4fc (24 mg) £.#fco 
[a],," +8.2° (c 0.45, CHC1 3 ) 0 

9 (-)-4-[(5-^ P D-2, Fn-lH-f >T>-l-^f ^) t^->]^ 

10 4- [ (5-# P a -2, 3-5? t K D -1 H— f >- 1 -T )V) ~>] ^ >H£ > 7° □ /\° > 
gg (50 mg) &W3S«#^D^h^97>f- Cfc^A : CH I RALCEL O 
J (50 mmIDX500 mm, &<i -feJWb#I|gj8l) > £SMB : ^3r1t>/X^/- 
;V=4:K 8St5S : TO mL/min, *7Afifi : 35 TC) &Jfl^T$M*LT»Bfl?& 
m (23 mg) £f#fco 

15 [a] D 23 -6.2° (c 0.53, CHC1 3 ) 0 

mmm 100 4-(^^/Mft7z>-3-f;M h^^)^>if >ya/^i 

##^j5 3 <h|^il<£>7jiSrr, 3-^>7[b]^7x>iJ»tJl/TtHt 
4-fc|?p=| F .>/^>^>^D/1>M^^;^e>Sffl^'&^&#fe. IK* 79*. 

20 

'H NMR (CDC1 3 ) 52.67 (2H, t, J=7.4Hz), 2.90 (2H, t, J=7.4Hz), 3.69 
(3H, s), 5.27 (2H, s), 6.96 (2H, d, J=8.6Hz), 7.15 (2H, d, J=8.6Hz), 
7.33-7.40 (2H, m), 7.48 (1H, s), 7.80-7.90 (2H, m) e 

mmmi o 1 4-K> , /ft]5 i t7x>3-fjv^ b^y)^>^>^u/^>m 

-»^>if>yp/i>m^^;^e>^M<b^^#^ 0 w 86* 0 
Bk& i25-i26^c aftftx^ji/— v^phr;i/x-^;u^e>ntejgi). 

'H NMR (CDCI3) 6 2.65 (2H, t, J=7.4Hz), 2.90 (2H, t, J=7.4Hz), 5.25 
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(2H, s), 6.95 (2H, d, J=8.6Hz), 7.15 (2H, d, J=8.6Hz), 7.30-7. 40 (2H, 
m), 7.45 (1H, s), 7.81-7.89 (2H, m)„ 

mmmi o 2 4-oh— f >K-;i/-2— ov* v^-~y)^y^>^un>m.^)v 

5 *^>v>7un>m*^)Vfr£&mik'&to'itftft. 4« 12X0 
m& 156-157 r (imx^;p— v ^ ;n-fj^ es^i) . 

'H NMR (CDCI3) 6 2.59 (2H, t, J=7.4Hz), 2.89 (2H, t, J=7.4Hz), 3.66 

(3H, s), 5.21 (2H, s), 6.52 (1H, s), 6.92 (2H, d, J=8.6Hz), 7.08-7.21 

(4H, m), 7.35 (1H, d, J=7.4 Hz), 7.59 (1H, d, J=7. 5 Hz), 8.33 (1H, br 
10 s)o 

mmm 103 4-oh— r > )v-2-^ov^ h*>o^>-t?>:/n/\ o >& 

###|3 8 tmffi<D^&&m^T 4-(lH—f>F— f;M h^5>M> 

v>7un>m*^)v&%i$mtt>&®*%zi. jr* 53*. 

131-133*9 (SSl^Jh- 5?-rv^Db?;!/X— 
15 'H NMR (CDCI3) 62.65 (2H, t, J=7.4Hz), 2.91 (2H, t, J=7.4Hz), 5.21 
(2H, s), 6.52 (1H, s), 6.91 (2H, d, J=8.6Hz), 7.09-7.22 (4H, m), 7.31 
(1H, d, J=7.4Hz), 7.57 (IH, d, J=7.5Hz), 8.33 (1H, br s). 
^MMl 0 4 4-[(2,3->>t r ? n-7-*^;]/-lH—f>'7 i >-l-' r;i/)^$/]^> 

20 #%i4i^O^§fUT> 4-C(2, 3-v?t Hn-7-^^;P-lH--f >^>- 
i--fJWt+^]^>^>^nA>i^^w^gI^«S#fc. IR* 38*. 

Wlti. 128-129 *C (S^X^X— ^;i/-w\^it>^e^^> 0 
'H NMR (CDC1,) 6 2.27-2. 50 (2H, m), 2.33 (3H, s), 2.67 (2H, t, J=8. 0 
Hz), 2.90 (1H, m), 2.92 (2H, t, J=8.0Hz), 3.15 (1H, m), 5.74 (1H, dd, 
25 J=1.7Hz, 3. 5 Hz), 6.92 (2H, d, J=8.6Hz), 7.06 (1H, d, J=7.3Hz), 
7.12-7.23 (4H, m)„ 

^SSfdl 0 5 4-[(3-^DD^>\/[b]^X>-2--r;W^ h4^>;K>i£>:/p 
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4-t HD^5/^>if >^X2A>Wt^)l (0.91 g> 5.0 mmol), Z-^UU-2- 
^>W7i>^^/-il' (1.0 g, 5.0 mmol), fh7bh*n77> (50 
mL), h'J7 , fJV*X7^> (1.3 g, 6. 5 mmol) &&.&7W%)V'$-)\'V\£ 
^y^> (1.7 g, 6.5 mmol) <DM&to&&Mre~ WX&htt. RlSS^** 

•7*;V# 7 A* u^YiTjyj- (A^i^>/i^x?JV=5 : 1) T»»U Mft: 



15 



(1.6 g, JR* 8730 



ikjft 97-98 c (Mx^;w— 3>-f V'/nfcfJPX— t-JI/— '\4 t iJ->*&?Mlr*). 
10 'H NMR (CDC1 3 ) 52.59 (2H, t, J=7.5Hz), 2.89 (2H, t, J=7.5Hz), 3.66 
(3H, s), 5.36 (2H, s), 6.93 (2H, d, J=8. 6 Hz), 7.12 (2H, d. J=8. 6 Hz), 
7.37-7.48 (2H, m), 7.77-7.84 (2H, m)„ 

mtmi 0 6 4-[(3-^an^>V[b]^x>-2-r;W^ h^v-]^>if>yo 

4 _ [ (3 _/7 p p ^ > vf [ b ] 5PX >-2-< ;W * h * >0 ^ >*£ > A° 7^1/ 
(1.5 g, 4.0 mmol), fh7kHQ77> (20 mL), *9 J— )V (5 mL), tK 
(2 mL) fcitfjJdMfcU^A— 7jC#Ptl (0.34 g, 8.0 mmol) 
T-BM^bfco Rj«»£tt* 0.5 i^Mt+?pL, @tmx^;H?J*mb 

iXW:l) tiSL, XMftfttt (1-3 g, W 94%) £f#fc 8 

M 136-137 r (ffiiif;^^ y^Dtrjpx— ^v^s?!**). 

'H NMR (CDC I,) 5 2.65 (2H, t, 1=7.5 Hz), 2.91 (2H, t, J=7.5Hz), 5.37 
(2H, s), 6.94 (2H, d, 1=8.7 Hz), 7.13 (2H, d, J=8.7Hz), 7.38-7.45 (2H, 
25 m), 7.77-7.83 (2H, m), 9.68 (1H, br s). 

mmmi o i 4-[(3-;*?^w<>\/[b]3 i x>-2--f;i/)* h*yii>-v>zfu 
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* 52*. 

itk£ 149-150 *c (Ktxfjv- sm v^ntrji/x-rji^- ^u->3^6ins 

H) 0 

5 'H NMR (CDC1 3 ) <5 2. 43 (3H, s), 2.60 (2H, t, J=7. 5 Hz), 2.90 (2H, t, 
J=7. 5 Hz), 3.66 (3H, s), 5.26 (2H, s), 6.93 (2H, d, J=8.7Hz), 7.13 
(2H, d, J=8.6Hz), 7.31-7.41 (2H, m), 7.68-7.71 (1H, m), 7.79-7.82 (1H, 
m) 0 

mmmi o 8 4-[(3-^^;p^>^/[b]^x>-2-r;w^ h=^>M>-tf>yn 
10 A>m 

mmmi o 6 tmM(D^m^m^x, 4-[(3-^^;^>y[b]^x>-2-f 

MM 155-156 x: (TOx^;u— $^-f yyntr;i/x-^;i/^e»S^) 0 

'HNMR (CDC1 8 ) 6 2.42 (3H, s), 2.65 (2H, t, J=7.4Hz), 2.91 (2H, t, 
15 J=7.4Hz), 5.26 (2H, s), 6.94 (2H, d. J=8.7Hz), 7.14 (2H, d, J=8. 6 

Hz), 7.30-7.41 (2H, m), 7.68-7.71 (1H, m), 7. 78-7.82 (1H, m), 9.82 (1H, 
br s). 

mrnmi o 9 4-(2-^>y^^x;v^ b^)^>^>^un>wt^jv 
mmmi 0 5 hmm<D^m*muT. 4-t ko^-m^v^d/^r^? 

20 )Vt 2-^>V77>*?y-)UftZi%mik&M*%fco jr* si*. 
93-94 "C (Mx?;i^A^l^>*^Sigi). 
'HNMR (CDC1,) 5 2.60.(2H, t, J=7.5Hz), 2.90 (2H, t, J=7. 5 Hz), 3.66 • 
(3H, s), 5.14 (2H, s), 6.77 (1H, s), 6.94 (2H, d, J=8.7Hz), 7.13 (2H, 
d, J=8.7Hz), 7. 20-7.32 (2H, m), 7.48-7.57 (2H, m). 

25 #|»J110 4-(2-^>y7 7X;W h^>')^>-|f>7 p DA>^ 

MM. 155-156 <C (Sii^K^vyntfjl/x-fM&Si^a). 
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'H NMR (CDC1 3 ) 6 2.65 (2H, t, J=7.5Hz), 2.91 (2H, t, J=7.5Hz), 5.15 
(2H, s), 6.77 (1H, s), 6.95 (2H, d, J=8. 6 Hz), 7.14 (2H, d, 1=8.6 Hz), 
7.20-7.32 (2H, m), 7.49-7.57 (2H, m), 9.67 (1H, br s) 0 

mnmi 1 1 4-(^>»/[b]fi>-wjw h^y)^>^>^o^>m^ 

5 )V 

)vt 2-^>,V[b]^7x>^^y-;i'^?>^fi'ft^^#^o w 35«„ 

M& 154-156 *C OBiftx— <r)lft*>mfeMdo 

'H NMR (CDClj) <5 2. 59 (2H, t, J=7.5Hz), 2.90 (2H, t, J=7.5Hz), 3.66 
10 (3H, s), 5.30 (2H, s), 6.93 (2H, d, J=8.7Hz), 7.15 (2H, d, J=8.7Hz), 
7.27-7.37 (3H, m), 7.72-7.80 (2H, m)„ 

mmmi 1 2 4-(^>v[b]^x>-2-r;i/^ b^)^>^f>^o;^>m 

mum 10 e hmm<o^m^m^x, 4-(^>vcbi^x>-2-<;v^ 
^>4f>^oA>m^^;i/^e.sa'(b^^#feo jr* 8i* 0 
15 m& 190-191 r (ffKx^;w-^y^nt:;wx— x^sstSft). 

'H NMR (CDCI3) 6 2.65 (2H, t, J=7.5Hz), 2.91 (2H, t, J=7.5Hz), 5.30 
(2H, s), 6.93 (2H, d, J=8.7Hz), 7.15 (2H, d, 1=8.7 Hz), 7.28-7.37 (3H, 
ra), 7.73-7.83 (2H, m), 9.82 (1H, br s). 

mmmi is 4-([i,r-t'7i^w-3-fjw f^-»-3-^a^>Hf>y 

20 un>m^^)V 

nt^frt [i , i ' - k*7 ;w -3-^ ^ ; siilb^li* #fc. 4X* 

96SKo 

25 'H NMR (CDC1,) 5 2.59 (2H, t, J=7.3Hz), 2.87 (2H, t, J=7.3Hz), 3.66 
(3H, s), 5.19 (2H, s), 6.88 (1H, d, J=8.4Hz), 7.06 (1H, dd, 1=1.8 Hz, 
8.4 Hz), 7.33-7.37 (1H, m) , 7.41-7.47 (5H, m), 7. 52-7.62 (3H, m), 7.71 
(IH, s) 0 
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mmmi 1 4 4-([i,r-tf:7xx;i/i-3--r;i/* h^^)-3-^p^^>if>^ 

5 Di^ 83-84 1C «!5 : JV-A*D->!i^Siei). 

'H NMR (CDC1 3 ) 5 2.64 (2H, t, J=7.4Hz), 2.88 (2H, t, J=7.4Hz), 5.19 
(2H, s), 6.89 (1H, d, J=8.4 Hz), 7.07 (1H, dd, J=2. 0 Hz, 8.4 Hz), 
7.33-7. 38 (1H, m), 7.42-7.48 (5H, m), 7. 53-7.62 (3H, m), 7.70 (1H, s) . 

mmmi 1 5 4-(2-^>y?7v > u;i'* b^^)^>^f>^an>m^^)v 
10 mmmi 0 5 tmmomti&m^Ts 4-t FP^->^>if>7 p PA>^^^ 
jvt 2-^>v^7V—)v*$ ;-)Vft%i&miK'&m*mz a to n% 0 

'H NMR (CDCl,) 5 2.59 (2H, t, 1=7. 5 Hz), 2.90 (2H, t, J=7.5Hz), 3.66 
(3H, s), 5.56 (2H, s), 6.96 (2H, d, J=8.7Hz), 7.13 (2H, d, J=8. 7 Hz), 
15 7.37-7. 53 (2H, m), 7.89 (1H, d, J=8.0Hz), 8.03 (1H, d, J=8.0Hz) o 
nmmi 1 6 4-(2-^>\/5 1 7\/li;i'* h^F^)^>^£>^nA>m, 

vy^urtym^Kfr^mk&mttnt^ to 93%. 

m& 158-159 "c (W^x^;v— >>-f yyptr;ux— ^;^6H«ift). 

20 'H NMR (DMS0-d 6 ) 6 2.48 (2H, t, J=7.5Hz), 2.75 (2H, t, J=7.5Hz), 

5.56 (2H, s), 7.01 (2H, d, J=6.8Hz), 7.16 (2H, d, J=6.8Hz), 7.43- 

7.57 (2H, m), 8.01 (1H, d, J=7.7Hz), 8.11 (1H, d, J=7.7Hz), 12.01 
(1H, br s). 

25 /^>m^^)v 

m&Mi o 5 £mm<Djj&*m^T, 4-t HP^->^>-tf>ypA*>m^^ 

jvt i-^^;i/-2--r >F-;k**y-;WjfcS£]Bfc^»&*»;fc. TO 28*„ 
MM 157-158 "C (SKxfJV- V^Ptf;i/X— 
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'HNMR (CDClj) 6 2.60 (2H, t, J=7.5Hz), 2.90 (2H, t, J=7.5Hz), 3.67 
(3H, s), 3.80 (3H, s), 5.16 (2H, s), 6.58 (1H, s>. 6.93 (2H, d. 1=8.6 
Hz), 7.07-7.15 (2H, n) , 7.21-7.25 (2H, m), 7.31-7.34 (1H, m), 7.59 (1H, 
d, 1=7.9 Hz)„ 

5 mmmi 1 s 4-ca-^^;wiH-^r > ;v-2--< )V)*h*z/]*>v>7u 
■ mmm 1 o q tmm<D^m^m^x, i-ui-^v-m-ov-M-* m 

ffft£ 151-152 *C «Xf jV-i^-f V 7'D tf Jl/X-fJl'* . 
10 'HNMR (DMS0-d 6 ) 6 2.51 (2H, t, J=7.5Hz), 2.75 (2H, t, J=7.5Hz), 

3.32 (3H, s), 5.26 (2H, s), 6.59 (1H, s), 7.00-7.05 (3H, n). 7.14-7.19 
(3H, m), 7.45 (1H, d, J=8.3Hz), 7.53 (1H, d, 1=8.3 Hz), 12.08 (1H, br 
s). 

mmmi 1 9 4-[(6,7,8,9-^b7th*a-5H-^>i/^o^yx>-5-f;w 
15 ^~A^>^.>^un>WL^)v 

;i/ £ 6, 7, 8, 9-t- h 9 1 H n-5H-^>^/->^ n^y-r >-5-^->^ 5«fflfl^W 

IR* 36% 0 

20 l H NMR (CDC1,) <5 1.43-1. 55 (1H, m), 1.79-1.21 (3H, m), 2.04-2.15 (2H, 
m), 2.57 (2H, t, J=7.5Hz), 2.76-3. 00 (4H, m), 3.65 (3H, s), 5.28 (1H, 
d, J=9.1 Hz), 6.79 (2H, d, J=8.6Hz), 7.05 (2H, d, J=8.6Hz), 7.12- 
7.16 (3H, m), 7.33-7.35 (1H, m). 

ftJK0!l 2 0 4-[(6,7,8,9-7-h7tHn-5H-^>^>'^n^y^>-5-'r;i/) 

mmmi o 6 tmm^m^m^T, 4-U6, 7,8,9-7^^ kp-5h-^>v 
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m& 129-130 "c mm^>v— ^-rvypt^Kx- ^i/j^&his*). 

'H NMR (DMS0-d 6 ) 5 1.39-1.48 (1H, m), 1. 67-2.05 (5H, m), 2.46 (2H, t, 
J=7.5 Hz), 2.72 (2H, t, J=7.5Hz), 2.81-2.97 (2H, m), 5.46 (1H, d, 
J=8.4 Hz), 6.84 (2H, d, J=8.6Hz), 7.07-7.16 (5H, m), 7.24-7.30 (1H, 
5 m), 12.08 (1H, br s). 

5^3 >if > n /n° >m ^ ^ 

10 £-%£t#fco Jft¥ 69*o 

m& 76-77 t: ffiltlil-fiW^Sigl), 

'H NMR (CDC1,) <5 2.60 (2H, t, J=7.5Hz), 2.90 (2H, t, J=7.5Hz), 3.66 
(3H, s), 5.34 (2H, s), 6.93 (2H, d, J=8. 7 Hz), 7.14 (2H, d, J=8.7Hz), 
7.36-7.41 (1H, m), 7. 53-7.55 (1H, m), 7.65 (1H, d, J=8.3Hz), 7.98 (1H, 
15 d, J=8.3 Hz)» 

mmm 122 4- c [4- ( b u yjv* p j* j-m ^ >v cm ^x >-2— r m * h ^ 
mnmi 0 6 ^mmco^m^m^T. 4-[[4-(hu^;p^-n^^;w^>^/ 

[b] ^x>-2-i- M * h*^] ^>if >^n;i 

20 » 82*, 

tt£ 1 51-152 t: (»Kx^;t— ^>ry^pfcr;px— ^^ssifeft). 

'H NMR (DMS0-d 6 ) 6 2.46 (2H, t, J=7.5Hz), 2.75 (2H, t, J=7.5Hz), 

5.50 (2H, s), 6.97 (2H, d, J=8.8Hz), 7.15 (2H, d, J=8.8Hz), 7.53 (1H, 

t, J=7.7Hz), 7.65 (1H, s), 7.77 (1H, d, J=7.5 Hz), 8.31 (1H, d, J=7. 5 
25 Hz), 12.08 (1H, br s)„ 

mmmi 23 4-[(3 , -^np-ci,r-tf7xx;w-3— r;w^h^->]^>*t?> 

y*PA>^^^;i/ 
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m 86*. 

'H NMR (CDCI3) 62.60 (2H. t, J=8.0Hz), 2.90 (2H, t, 1=8. 0 Hz), 3. 66 
5 (3H, s), 5.10 (2H, s), 6.92 (2H, d, J=8.6Hz), 7.13 (2H, d, 1=8.6 Hz), 
7. 30-7.39 (2H, m), 7.42-7.54 (4H, m), 7.58-7.62 (2H, m) 0 
mmmi 2 4 4-[(3 , -^Da-[l,l'-E:7x-;i/)-3-'l' ;!/);* b^v'l^Oif^ 

mmm4 tmm<D^m^m^x, 4-[(3'-^PD-[i,i'-t^xn;i/]-3--f 
10 Y^^y^y^unym^)Vi^ibmmit^m^mco 341 

Rkj^C 109-110 *C (»|lf;^D-»5^ffSi). 

'H NMR (CDCI3) 6 2.65 (2H, t, J=7.8Hz), 2.91 (2H, t, J=7. 8 Hz), 5.10 
(2H, s), 6.93 (2H, d, J=8.4Hz), 7.14 (2H, d, J=8.4Hz), 7.31-7.53 (6H, 
m), 7.62 (1H, s), 7.58 (1H, s)„ 
15 £%ffll2 5 4-[(2 , -^OD-[l,l , -t: 7i^;W-3- i )V) * h^r->]^>if> 

$mW2 2 iraSC^^V^T, 4-[(3-^n^E^x-;V)^ h^->]^>if 

m 83« 0 . 
20 mvto 

'H NMR (CDC1 3 ) 6 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.09 (2H, s), 6.92 (2H, d, J=8. 7 Hz), 7.12 (2H, d, J=8. 6 Hz), 
7. 27-7.50 (8H, m) 0 

mmmi 2 6 4-[(2'-^op-[i,r-tf7i^w-3-^;w^ b^y]^>-^> 

25 ;/n/\°>& 

4 1 mm<DX m&m ^t, 4-[ (2* n d- a , r - tf ^ x =;w -3--r 

h+^^^-fe^^a/N^H^^i/^^S^k^^^:. TO 29*. 
m^C 127-128 *C (^X^;P— ^rtf>j6»S*3*l»). 
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'H NMR (CDCI3) <5 2. 65 (2H, t, J=7.8Hz), 2.91 (2H, t, J=7.8Hz), 5.10 
(2H, s), 6.93 (2H, d, J=8.5Hz), 7.13 (2H, d, J=8.5Hz), 7.28-7.50 (8H, 
m)„ 

■mm 2 2 £m%t<D-%m*m^T, i-w-zfu^y * h^z/i^ov 

* 92SK 0 

turn. 

10 'H NMR (CDCl a ) 6 2.42 (3H, s), 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, 
J=8.0 Hz), 3.66 (3H, s), 5.60 (2H, s), 6.93 (2H, d, J=8. 6 Hz), 7.10- 
7.18 (3H, m), 7.30-7.47 (5H, m), 7. 54 (1H, dt, J=7. 3 Hz, 1.7 Hz), 7.64 
OH, s). 

mmmi 2 8 4-[(3 , -^fjh[i,r-t , 7x^]-3->f;w/h^>']^>if> 
15 yunym 

b^r>'3^>-tf>yn/t>m>.^;i/^e»S^^Sr#fc 0 JR* 62*o 
Mjft 102-103 *C (ltlfJ^t»l^^i). 
'H NMR (CDC1 8 ) 6 2.42 (3H, s), 2.65 (2H, t, J=8.0Hz), 2.91 (2H, t, 
20 J=8.0Hz), 5.10 (2H, s), 6.93 (2H, d, J=8. 6 Hz), 7.12-7.18 (3H, m), 
7.30-7.47 (5H, m), 7.54 (1H, dt, J=7. 3 Hz, 1.6 Hz), 7.64 (1H, s)„ 
mmmi 2 9 4-[(3' -7)V*U-l\,V -ify a^M-SH* Ad * h^S>]^>-if 

mm 2 2 tmm<D%m&m^T. A-i^-^u^y oc-;i/) * h^i^oa 
*R* sn. 

'H NMR (CDC1 3 ) 6 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
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(3H, s), 5.10 (2H, s), 6.92 (2H, d 5 J=8. 6 Hz), 7.01-7.08 (1H, m), 7.13 
(2H, d, J=8. 6 Hz), 7.27-7.31 (1H, m), 7.36-7.55 (5H, m), 7.63 (1H, s). 

nmmi 3 0 4-[(3'-:7;i^n-[i,i , -fc*:7x:=JV]-3-f;i/)* h^->]^:>if 

)V)* h*^^y^>7uA>M*^)Vfr%i&mi\:&m&nr£o w& 62%« 
m& 113-114 x: mm^)v— s\*-y->frt>nm&) 0 

'H NMR (CDC1 3 ) 5 2.65 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 5.10 
(2H, s), 6.93 (2H, d, J=8.6Hz), 7.01-7.07 (1H, m), 7.14 (2H, d, J=8. 6 
10 Hz), 7.27-7.31 (1H, m) , 7.35-7.55 (5H, m), 7.63 (1H, m) 0 

mmmi 3 1 4-[(3'-^h^->-[i,r-if^x^.;n-3-f;i/)^ 

yfun>m^)Vt 3-* h*^y 3L-)V#n>Mft^mik&M*mfro 

15 89%. 

l H NMR (CDCI3) 6 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 3.87 (3H, s), 5.10 (2H, s) , 6. 89-6.94 (3H, m), 7.11-7.14 (3H, 
m), 7.17-7.19 (1H, m), 7. 33-7.47 (3H, m), 7.54 (1H, dt, J=7. 1 Hz, 1.7 
Hz), 7.64 (1H, s). 

20 mmmi 3 2 4-[(3 , -^h^^-[l,l'-tf^a:^;W-3-<;i/)^h^>']^>if 

###14 tmuv>%m*m^T. 4-[(3'-^ h*y-[u\'-¥7x.-)V}-z-^ 

'H NMR (CDC1 3 ) 5 2. 65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 3.86 
25 (3H, s), 5.10 (2H, s), 6. 88-6.95 (3H, m), 7.11-7.19 (4H, m), 7.33-7.47 
(3H, m), 7.54 (1H, dt, 7.1 Hz, 1.7 Hz), 7.64 (1H, s)„ 
$mmi 3 3 4-[(3'-r:hD-[l,l , -t*>'a:^;W-3-1';P)^ h^~>]^>if> 
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tot*. 

5 l H NMR (CDC1 3 ) 5 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, 1=8.1 Hz), 3.66 
(3H, s), 5.12 (2H, s), 6.93 (2H, d, J=8.6 Hz), 7.13 (2H, d, J=8.6Hz), 
7.48-7.65 (4H, m), 7.69 (1H, s), 7.91-7.94 (1H, m), 8.19-8.23 (1H, m), 
8.46 (1H, t, J=2.0 Hz) 0 

mmmi 3 4 4-[(3 , -nhD-[i,i , -tf7x^;i/]-3--r;i/)^ h^->]^>-tf> 

10 yan>M 

4 1 mm<Djrm&m v>t> 4- [ (3* -~ h n - ci , 1 • - 1* 7i-jw -z-< 
m& iu-115 «c (fix^jir-^t^e.^!). 

•H NMR (CDC1 3 ) 62.66 (2H, t, J=7.8Hz), 2.91 (2H, t, J=7.8Hz), 5.12 

15 (2H, s), 6.94 (2H, d, 1=8.6 Hz), 7.15 (2H, d, J=8.6Hz), 7.48-7.64 (4H, 

m), 7.69 (1H, s), 7.90-7.94 (1H, m), 8.19-8.23 (1H, m),' 8.46 (1H, t, 
J=1.9 Hz). 

mnm 35 4-[[3-[a ^ o-iH-f >f>-i-<^)t^^]7i^;i/] 

3- [ (2, 3-i? th'U -1H-- r >5 i >-i --f )V) ->] ^ j —yvip <z>^M 

. <t&w&nfr. mm 82%. 

'H NMR (CDCI3) 52.10-2.30 (1H, m), 2.50-2.65 (3H, m), 2.8.7-3.00 (3H, 
25 m), 3.09-3.20 (1H, m), 3.66 (3H, s), 5.03 (2H, s), 5.78 (1H, dd, J=6. 6 
Hz, 4.4 Hz), 6.88-6.98 (3H, m), 7.02 (1H, d, J=7.6Hz), 7.09-7.13 (3H, 
m), 7.19-7.35 (4H, m), 7.42 (1H, d, J=7.3 Hz)„ 

g?»Jl 3 6 4-[[3-[(2,3-^b b'D-lH— T >^y-\-^ n^^^lV ^-M 
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4 tR»©^ffi*fflViT, 4-[[3-[(2, 3-^t: H D-1H-- f >5*>-l--f 
fc. JR* 55% 0 

5 ife^k 119-121 *C <mk^)\r-^tt>frt>W&&). 

l H NMR (CDC1 3 ) 5 2.15-2.26 (IH, m), 2.50-2.59 (1H, m), 2.65 (2H, t, 
J=8.1 Hz), 2.90 (2H, t, 1=8.1 Hz), 2.88-2.97 (1H, m), 3.09-3.19 (1H, 
m), 5.03 (2H, s), 5.78 (1H, dd, J=6.6Hz, 4.3 Hz), 6.88-6.98 (3H, m), 
7.02 (1H, d, J=7.5 Hz), 7.09-7.17 (3H, m), 7.20-7.34 (4H, m), 7.42 (1H, 

10 d, J=7.3 Hz)» 

mmmi 3 7 4-[[3-((E)-2-7x-;nf^)7i^n^ b^i^>^> 

4-[(3-7D ; E7iZ;W^h^>]^>if>^D/^@|^fJV (1.0 g, 2.9 
mmol), 7s^V> (0.45 g* 4.3 mmol), KlfeMW-hU^A (0.60 g, 7.2 
15 mmol), f b9^W>*-fA^nUl« (1.6 g, 5.7 mmol) <£ N,N->** 

(25 mL) fc»#U 7JV=f >Wfcb&«* W7>>^A 
(19 mg, 0.086 mmol) ^tO^-feo J^jOTfcT^^H^T, 100 «CT? 18 R# 

20 fcX^;i//^tf>=15:l)'?tt»U mm<t&® (0.63 g, JR* 59X) £S£ 

Mjft 100-101 t: (SSx^^^^&Si^a). 

'H NMR (CDCI3) 5 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.06 (2H, s), 6.92 (2H, d, J=8.6Hz), 7.11-7.14 (4H, m), 
25 7. 24-7.40 (5H, m), 7.46-7.58 (4H, m). 

1 3 8 4-[[3-((B)-2-yo:n^X^x;V)7qi~;i/]^ h=^^]^>if> 

7°u/-%>W. 

&mw 4 t mmoxm&m ^ t, 4- [ [3-«e> -2-7 x rjuf-jw 7x- 
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SUA 155-156 "c (»xf;w-A^t>^e,s^a). 

l H NMR (CDC1 3 ) 6 2. 59 (2H, t, J=7.4Hz), 2.90 (2H, t, J=7.4Hz), 5.06 
(2H. s), 6.92 (2H, d, J=8.6Hz), 7.13-7.16 (4H, m), 7.24-7. 40 (5H, m), 
7.46-7.58 (4H, m). 

%mmi 3 9 4-[(4-^na-[i,i'-if^^n;i/]-3--f;v)^ h^F^]^>if> 

mmm2 2tmm<Djj&&m^'x* 4-[(5-yp ; e-2-i7 uuy * 

* 89«o 

'H NMR (CDC1,) 62.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.19 (2H, s), 6.95 (2H, d, J=8.7Hz), 7.14 (2H, d, 1=8.7 Hz), 
7.30-7.57 (7H, m), 7.79 (1H, br s). 

mMWl 4 0 4-[(4-^aD-[l ) l , -h'7x-;V]-3- : fJW^h^>']^>1f> 

4 tmmnjjm&m^T, 4- [(4-? d d-li. r -U7 x-;w-3-< ;w 

115-116 x: (»Kxf;i^A^D->3!i^B^a). 

'H NMR (CDCl g ) 6 2. 65 (2H, t, J=8.0Hz), 2.91 (2H, .t, J=8.0Hz), 5.19 
(2H, s), 6.95 (2H, d, J=8.6Hz), 7.15 (2H, d, J=8.6Hz), 7.32-7. 50 (5H, 
m), 7.54-7.57 (2H, m), 7.78 (1H, br s)o 

4 1 4-[[3-(2-7x^X^)7xr.Jl/]/ h^->] ^>if >^n/1 

4-[[3-((E)-2-7xx;nf-;W7x-;v]^ h^>]^>i£>:/n/i>&* 

5^1/ (0.35 g, 0.95 mmol) O**/— )V (15 mL) ^fh5kHP77> 
(25 mL) *§«:^ffc;e& (0.018 g, 0. 078- mmol) *B*&4Jj £**f£H 

m.T. IIT 18 l3WJ*#bfc. ftkift«%£ft. BKi*^U 
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mmfc&W (0. 21 g> W 58*) £r#fco 

'H NMR (CDC1 3 ) 52.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 2.93 
5 (4H, s), 3.67 (3H, s), 5.00 (2H, s), 6. 90-6.95 (2H, m), 7.10-7.30 (11H, 
m)o 

10 ^>']^>-fef>^ , PA o >m^^;^e>s®'fb-a-^^#fe. w 63«„ 
m& 105-106 r (»»x^-;i^\^>^&llies). 

'H NMR (CDC1 3 ) <5 2. 65 (2H, t, J=8. 1 Hz), 2.91 (2H, t, J=8. 1 Hz), 2.93 
(4H, s), 5.00 (2H, s), 6.91 (2H, d, J=8.6Hz), 7.16-7.32 (11H, m). 

mmm 143 4-([i,i*-t!7x=;w-3->f;M b^»-3-#nn^>-t£>:7° 
15 D/i>m*^;v 

#l#6#j 2 2 fcH»©;fri5fe&/BV>*t\ 4-[(3-7*D ; E7x^) * h^>]-3->7 

on^ >-fe* >7°a/Oi^^t7i x;i^ a £ *JB4fr&<lfe *R 
* 445K„ 

20 'H NMR (CDC1,) 5 2.59 (2H, t, J=7. 8 Hz), 2.87 (2H, t, J=7.8Hz), 3.66 
(3H, s), 5.19 (2H, s), 6.91 (1H, d, J=8.4Hz), 7.02 (1H, dd, J=8.4Hz, 
2.1 Hz), 7.24 (1H, d, J=2. 1 Hz), 7.33-7. 38 (1H, m), 7.42-7.49 (4H, m), 
7.54-7.62 (3H, m), 7.68 (1H, m). 

mmmi 4 4 4-([l,l'-H^xZi;i/]-3— r;i/^ h^r>^)-3-^PD^>if>^ 
25 n^>m 

3-^ D D^>f >^D/t>SI^ WW^f W 54*. 

Rftjft 77.0-77.5 *C (v?-f V 7*D IfJI/X-r JP-A+t >^ ^Si^i) . 
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'H NMR (CDC1 3 ) 52.64 (2H, t, J=7.8Hz), 2.88 (2H, t, 1=7.8 Hz), 5.19 
(2H, s), 6.92 (1H, d, J=8.4Hz), 7.03 (1H, dd, J=8.4Hz, 2.1 Hz), 
7.25-7.26 (1H, m), 7.32-7.38 (1H, m), 7.42-7.48 (4H, m), 7. 53-7.62 (3H, 
m), 7.68 (1H, m). 

5 ^14 5 4-[(2 , ->';V^a-[l,l , -t^ai^]-3-l'JV)^b^v']^>if 
yy'unyW.^fr 

WM 83% 0 

io mko 

'H NMR (CDC1 3 ) (52.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0 Hz), 3. 66 
(3H, s), 5.09 (2H, s), 6.92 (2H, d, J=8.6Hz), 7.10-7.24 (4H, m), 
7.29-7.36 (1H, m), 7.42-7.54 (4H, m) , 7.61 (1H, s) e 

mmmi 4 6 i-ia' -y )^u-n,r -^y^^i-^ r;w^b*^]^>-e 

15 >y°unym 

)V)^h^^^>^y^unym^)V^^mi^%^ti a 70* o 

m& 112-113 (Bt^X^l* — 'V^t»->;fr£>¥fS£!l). 

l H NMR (CDClg) 6 2.66 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 5.10 
20 (2H, s), 6.93 (2H, d, J=8.6Hz), 7.12-7.24 (4H, m), 7.29-7. 36 (1H, m), 
7.42-7.54 (4H, m), 7.61 (1H, s)„ 

808!. 

'H NMR (CDC1 3 ) (5 2. 30 (3H, s), 2.56 (2H, t, J=7. 5 Hz), 2.89 (2H, t, 
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J=7.5Hz), 3.68 (3H, s), 5.09 (2H, s), 6.75-6.83 (2H, m), 7.05 (1H, d, 
J=8.3Hz), 7.32-7.48 (5H, m), 7.53-7.65 (4H, m) 0 

iMU8 4-([i,i'-t'-7x-;i/]-3->r;w^b^^)-2-^^;v^>-tf>y 
5 m^M4tm^(o^m^m^x, 4-([i,r-t*>'x-;v]-3-'f;i/^b^-»- 
103.0-103.5 <c mmx.^)v— ^^u-v^&ntta). 

l H NMR (CDCls) 6 2.30 (3H, s), 2.61 (2H, t, J=8.4Hz), 2.90 (2H, t, 
J=8.4Hz), 5.09 (2H, s), 6.76-6.83 (2H, m), 7.07 (1H, d, J=8.3Hz), 
10 7.32-7.48 <5H, m), 7. 54-7.65 (4H, m). 

MMWl 4 9 4-[[2,3-S>k HD-5-(4-7x^;l/^ > h^>')-lH— T >-r r >-l-'f 

;W >-] ^ >if > 7 n >m * 

2, t H P-5-(4-!7 x^J^ h^i/)-lH--f >5 S >-1-*— 
15 49*o 

'H NMR (CDCl 3 ) 6 1. 75-1.83 (4H, m), 2.16-2.27 (1H, m), 2.46-2.71 (5H, 

m), 2.81-2.93 (3H, m), 3.06-3.16 (1H, m), 3.68 (3H, s), 3.95-3.99 (2H, 

m), 5.66 (1H, dd, J=6. 5 Hz, 3.5 Hz), 6.75-6.80 (2H, m), 6. 89-6.93 (1H, 

20 m), 7.10-7.21 (5H, m), 7.26-7.31 (4H, m)o 

mmmi 5 O 4-[[2,3-S?fc:FP-5-(4-:7 x~;K7 h^)-lH-f •>7 ? >-l--f 

4 i |3»<Z>:#jSfc* JB ViT, 4- [ [2, 3- V s t H P-5- (4-!7 oc njV^ h * 

i/) -iH--r >^ >-i -r ;w ~>3 ^ >•£ > ^ ° ^ >^ * * 

25 JR* 70SK. 

M£ 89-90 *C (iM vyahlJU-fJH ^3r1f>^S>¥f*£li). 

'H NMR (CDCI3) 6 1.78-1.83 (4H, m), 2.17-2.27 (1H, m), 2.46-2.58 (1H, 

m), 2.64-2.71 (4H, m), 2.81-2.95 (3H, m), 3.06-3.16 (1H, m), 3.95-3.99 
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(2H, m), 5.66 (1H, dd, J=6. 5 Hz, 3.5 Hz), 6.75-6.79 (2H, m), .6.92 (2H, 
d, J=8.6Hz), 7.17-7.21 (5H, m), 7.26-7.31 (3H, m). 

76%. 

'HNMR (CDCI3) 6 2.29 (3H, s), 2.55,(2H, t, J=8.4Hz), 2.88 (2H, t, 
10 1=8.4 Hz), 3.68 (3H, s), 4.99 C2H, s), 6.70-6.77 (2H, m), 6.93-7.17 
(7H, m), 7.30-7.36 (3H, m). 

Mti&Ml 5 2 2-^^H-[(3-7iy*'>7z^)^ >:/n 

15 ^]^>*>7'0^>i^^&*iflS^**#fc» W 72%. 

82-83 *C (^V^Dt!;i/X-T^- /\*it>#>£>Ptife§il). 
•HNMR (CDC1 3 ) 6 2.29 (3H, s), 2.60 (2H, t, J=8.4Hz), 2.89 (2H, t, 
J=8.4Hz), 4.99 (2H, s), 6.71-6.78 (2H, m), 6.93-7.17 (7H, m), 7.31- 
7.36 (3H, m)c 

20 mmmi5Z 3-^aa-4-C(2,3-yfc F O-lH-f >5*>-l-f )V)^^]^> 

m^^)Vt 2,3->?t: FD-1H-- T >^>-l-^--;i/^6»M^^jSr#fec JR* 
91%. 
25 ?fi^. 

'HNMR (CDC1 3 ) 62.20-2.31 (1H, m), 2.50-2. 60 (1H, m), 2.61 (2H, t, 
J=7.9Hz), 2.87-2. 97 (3H, m), 3.13-3.23 (1H, m), 3.68 (3H, s), 5.71 
(1H, dd, J=4.9Hz, 6.6 Hz), 7.01-7.08 (2H, m), 7.22-7.31 (4H, m), 7.43 
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(1H, d, J=7.3 Hz) 0 

MMmi 5 4 3-^an-4-[(2, h*a-lH-f >f>l-<^)t+->]^> 

5 i--f )»it*^^>v>7un>m*^)Vfr%m&fc&m*m^ w& 56%. 

'H NMR (CDC1 3 ) 6 2.20-2.31 (1H, m), 2.50-2.61 (1H, m), 2.67 (2H, t, " 
J=7.7Hz), 2.86-2. 99 (3H, m), 3.12-3.22 (1H, m), 5.71 (1H, dd, J=5.0 
Hz,. 6.5 Hz), 7.01-7.09 (2H, m), 7.20-7.31 (4H, m), 7.43 (1H, d, J=7. 3 
Hz). 

to mmmiss 4-c(2,3-^kFo-iH--r>7 i >-i-r;w^-^>']-2-^5 L ;i/^> 

65%. 

is mvto 

'H NMR (CDClg) <5 2.10-2.30 (1H, m) , 2.31 (3H, s), 2. 50-2.65 (3H, m), 
2.75-3. 00 (3H, m), 3.05-3.20 (1H, m), 3.69 (3H, s), 5.72 (1H, dd, 
J=4. 4 Hz, 6.6 Hz), 6.78-6.81 (2H, m), 7.07 (1H, d, J=8.0Hz), 7.21- 
7.33 (3H, m), 7.42 (1H, d, J=7. 2 Hz). 

20 mmm 1 5 6 4-[<2,3-v?t fp-ih— r >^>-\-^ m^^i-2-^jv^> 
##^1 4 1 mno^mzm n-r, 4- 1 (2, z-*? t h a-iH—r >^>-i— r m * 
MM. 79-80 °c (^-ryyptrjwx-^;!^ ^y-yfrznffi^o 

25 'H NMR (CDCI3) 62.14-2.25 (1H, m), 2.32 (3H, m), 2. 50-2. 66 (3H, m), 
2.86-2. 97 (3H, m), 3.09-3.19 (1H, m), 5.73 (1H, dd, J=4. 5 Hz, 6. 6 Hz), 
6. 79-6.82 (2H, m), 7.09 (1H, d, J=7.9Hz), 7. 21-7. 31 (3H, id), 7.42 (1H, 
d, J=7.2 Hz). 
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mmmi 5 7 4-[[3-(2-7i-^Xh^'»7xZjI/]/h^y]/<>f>/0 

2-7irjH^;- ^S^to^J&^fc. JR* 58*. 
5 ?|&:|*. 

'H NMR (CDClj) a 2. 59 (2H, t, J=7. 1 Hz), 2.89 (2H, t, J=7.5Hz), 3.09 
(2H, t, J=7.1 Hz), 3.66 (3H, s), 4.18 (2H, t, J=7.1 Hz), 4.99 (2H, s), 
6.83-6.91 (3H, m), 6.97-6.99 (2H, m), 7.10 (2H, d, J=8.6Hz), 7.21- 
7.35 (6H, m). 

10 ^J£0!|158 4-[[3-(2-7x^;H h+S') ^ h^rv'] ^>if >^D 

mmm 4 1 mu<Dj5& &m v>t, 4- c [3- u-? x -)vjl y ^» 7 x ~m * 
79-80 «c (mk^)^—^^>^^nnHm)o 

15 'H NMR (CDCI3) a 2. 64 (2H, t, J=8.0 Hz), 2.90 (2H, t, J=8.0Hz), 3.09 

(2H, t, J=7.1 Hz), 4.18 (2H, t, J=7. 1 Hz), 5.00 (2H, s), 6.83-6.92 (3H, 

m), 6.97-7.00 (2H, m), 7.12 (2H, d, 1=8. 6 Hz) , 7.21-7.35 (6H, m) D 

^MMl 5 9 4-[[2,3-S?t H P-5- (2-7 XZJVX h -lH-< >f f 

;H V] ^ >if > 7*n 71 ^sa- 

20 #^J1 t^<D7jfe^ffl^T, 4-kHP^^>-tf>yDA°>m^^i 
JR* 65*„ 

'H NMR (CDC1 S ) 5 2.16-2.26 (1H, m), 2.46-2. 64 (3H, m), 2.78-2. 93 (3H. 
25 m), 3.05-3.15 (3H, m), 3.67 (3H, s), 4.18 (2H, t, J =6. 9 Hz), 5.66 (1H, 
dd, J=6. 5 Hz, 3. 6 Hz), 6.72-6.84 (2H, m), 6.95 (2H,- d, J=8.6Hz), 7.12 
(2H, d, J=8. 6 Hz), 7.20-7.35 (6H, m) 0 

mmmi 6 0 4-[[2,3-^th'D-5-(2-7x-;i/Xh^'»-lH-'f>f>-K 
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y) -1H-- r yf y-\-< M * > n >wt*f-frfr % mmit-^m & 
ntc mm 52%„ 

5 96-97 *C mW.3L^)V— s\*V>frt>mffi&)o 

>H NMR (CDC1 3 ) 5 2.17-2.27 (1H, m), 2.46-2.57 (1H, m), 2.67 (2H, t, 
J=8.0Hz), 2.81-2.95 (3H, m), 3.05-3.15 (3H, m), 4.18 (2H, t, J=7. 1 
Hz), 5.66 (1H, dd, J=6. 5 Hz, 3.6 Hz), 6.77-6.81 (2H, m), 6.92 (2H, d, 
J=8.3Hz), 7.14 (2H, d, J=8.6Hz), 7.21-7.35 (6H, m)o 

3-7i^yn/V-M^$S^i§#fc. 58%. 

15 l H NMR (CDCI3) 62.05-2.15 (2H, m), 2.60 (2H, t, J=8. 1 Hz), 2.81 (2H, 
t, J=7.9Hz), 2.89 (2H, t, J=8. 1 Hz), 3.67 (3H, s), 3.97 (2H, t, J=6.2 
Hz), 5.00 (2H, s), 6.82-6.92 (3H, m), 6.97-7.00 (2H, m), 7.11 (2H, d, 
J=8.6 Hz), 7. 17-7.32 (6H, m) 0 

mmmi 6 2 4-[[3-(3-7x-;^D^>/)7x^W / 
20 DA>i 

m& 97-98 "c (wmx.9-)v—^D->^^n^)o 

l H NMR (CDCI3) 5 2.06-2.15 (2H, m) , 2.65 (2H. t, J=8.0Hz), 2; 81 (2H, 

25 t, J=8.0Hz), 2.90 (2H, t, J=7.0Hz), 3.97 (2H, t, J=6.3Hz), 5.00 (2H, 

s), 6.83-6.92 (3H, m), 6.99 (2H, d, J=7.4Hz), 7.11-7.31 (8H, m) 0 

ntfcmi 6 3 4-[(2'-* h^-u.r -\±7 x^;w-3--r m * y*y^y-v 
ylfurtym.*^))/ 
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t 2-* h*^y^~)v-$n>mfr*>mm<k&®&nfz* w.* 65%. 

l H NMR (CDC1 3 ) 6 2.60 (2H, t, J=8.0Hz), 2.89 (2H, t, J=8.0Hz), 3.66 
5 (3H, s), 3.79 (3H, s), 6.92 (2H, d, 1=8.5 Hz), 6.97-7.05 (2H, m), 7.11 
(2H, d, J=8.5Hz), 7.30-7.50 (5H, m) , 7.58 (1H, s)„ 

mmmi 6 4 4-[(2 , -^^>'-[i,r-H7x^]-3- r;i/)^h^>]^>i£ 

10 h+'>]^>t'>^PA>i^fiW^M^^ifc. JR* 69X. 

128-129 *C (ffilX^lr- ^\^*y->^&fl»ft). 
l H NMR (CDC1,) 6 2.65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 3.79 
(3H, s), 5.08 (2H, s) , 6.90-7.05 (4H, m), 7.13 (2H, d, J=8.6Hz), 
7.29-7.50 (5H, m), 7.58 (1H, s). 

15 6 5 4-[(2'-^5 1 ;V-[l ) r-tf7x^jW-3-'fjW^ b^->]^>if> 

t 2-^^7x^0>i*6«ift^**#fc. JR# 79%. 

20 "H NMR (CDClj) 6 2.25 (3H, s), 2.60 (2H, t, J=8. 2 Hz), 2.90 (2H, t, 
J=8.2Hz), 3.66 (3H, s), 5.08 (2H, s), 6.91 (2H, d, J=8.6Hz), 7.12 
(2H, d, J=8. 6 Hz), 7. 22-7.30 (5H, m), 7.39-7. 46 (3H, m). 

mmmi 6 6 t-iw -*^)\s-i\a' -\iy )V) *v*^^>^> 

25 m^M4tmm(Djj&&m^-c, 4- [ (2 1 [1 , r - tr 7 x - ;w -3— r 
h+->]^>-fe*>^DA°>m^^;w^e»s^b^^#^o jr* 52». 

iM 135-136 *C (ftRl^lr- ^1*->^£.*58Sil). 

"H NMR (CDCI3) 6 2.25 (3H, s), 2.65 (2H, t, J=7.9Hz), 2.91 (2H, t, 
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J=7. 9 Hz), 5.09 (2H, s), 6.92 (2H, d, J=8. 5 Hz), 7.13 (2H, d, J=8. 5 
Hz), 7.23-7.31 (5H, m), 7.39-7.45 (3H, m)„ 

mmmi 6 7 4-[(2-^OD-[l ) l , -t'7x-;W-5-^Jl/)^b^>]^>if> 
s£ 40«o 

'H NMR (CDC1 3 ) 62.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
10 (3H, s), 5.03 (2H, s), 6.89 <2H, d, J=8.5Hz), 7.11 (2H, d, J=8.5Hz), 
7.32-7.49 (8H, m). 

mt&Ml 6 8 4-[(2-^DD-[l,l , -t*7xnjH-5— OW* b^->]^>^> 

m^m 4 1 mu<o-%&*m ^x > 4- c (2- ^ n n- a , 1 • - tr 7 xrjw -5-1- ;w 
116-117 xz (mm^)v—^\^>^^n^)o 

! H NMR (CDC1 3 ) 6 2.65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 5.04 

(2H, s), 6.90 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 7.32-7.49 (8H, 
m) 0 

20 9 4-(Cl,l , -tf^ai^;i/]-3-'f )V* b*>>)-2-* h^^>^> 

S6% e 

25 mvto 

l H NMR (CDC1 3 ) <51.23 (3H, t, J=7.2Hz), 2.56 (2H, t, J=8. 1 Hz), 2.87 

(2H, t, J=8. 1 Hz), 3.79 (3H, s), 4.12 (2H, q, J=7. 2 Hz), 5.09 (2H, s), 

6.48-6. 54 <2H, m), 7.05 (1H, d, J=8. 2 Hz), 7.30-7.49 (5H, m), 7.54- 
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7.66 (4H, m) 0 

mmmi i o 4-([i,r-tf7xn;w-3-' ov* y^^>^> 

7°un>w. 

4 1 mm<Dj5& ttm v^x , 4- ( u , i ■ - 1* ? x -3--r ;v * h * - 
5 2-* b^^>if>^n/i>mx^;i/^e>^^b^*#^. W 71%o 
71-73 *c (^-rvynbf;px— ^iJ->^e>ii^)o 

'H NMR (CDC1 3 ) 6 2.63 (2H, t, J=719Hz), 2.88 (2H, t, J=7.9Hz), 3.79 
. (3H, s), 5.09 (2H, s), 6. 49-6.55 (2H, m), 7.06 (1H, d, J=8.2Hz), 
7.33-7. 49 (5H, m), 7. 55-7.66 (4H, m). 
10 H»J17 1 4-[C3-[[^^;K4-7x-^-2-^TVU;i')TS/]>.5 i ;H7 

3- [ L* 3\J]/ (4- 7 x — Jl/- 1 , 3-^T 1/ — — T Jl/)757]^ ^ >if > ^ 37 

15 

'H NMR (CDC1 3 ) 6 2.59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.07 
(3H, s), 3.66 (3H, s), 4.79 (2H, s), 5.02 (2H, s), 6.73 (1H, s), 6.88 
(2H, d, J=8. 7 Hz), 7.10 (2H, d, J=8. 7 Hz), 7.24-7.40 (7H, m), 7.85- 
7.88 (2H, m)„ 

&m&ntz 0 JRafC 65* 0 
25 M& 107.0-107.5 X: (MWtX?-)V— . 

'H NMR (CDClj) 6 2.63 (2H, t, J=7.8Hz), 2.89 (2H, t, J=7.8Hz), 3.06 
(3H, s), 4.78 (2H, s), 5.03 (2H, s), 6.72 (1H, s), 6.88 (2H, d, J=8. 6 
Hz), 7.10 (2H, d, J=8.6Hz), 7.24-7.39, (7H, m), 7.88-7.84 (2H, ffl). 
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mMMl 7 3 2-^ h^r">-4-[(3-7xy^i/^Jc-;l/)^ h^~>]^>-t£ >7 

mmmi hmm<Dj3$k*m^T. 2-* b*->-4-t Hn^M>f>^D/i 

5 75%. 

>H NMR (CDCl,) <51.23 (3H, t, J=7. 1 Hz), 2.55 (2H, t, J=8. 1 Hz), 2.86 

(2H, t, J=8. 1 Hz), 3.78 (3H, s), 4.12 (2H, q, J=7. 1 Hz), 5.00 (2H, s), 

6.44 (1H, dd, J=8.2Hz, 2.4 Hz), 6.49 (1H, d, J=2.4Hz), 6.95 (1H, dd, 

10 1=7.8 Hz, 1.8 Hz), 6.99-7.04 (3H, m), 7.09-7.17 (3H, m), 7.30-7.34 (3H, 
m). 

nffiffll 7 4 2-;* h^'>-4-[(3-7x/^^7x-JW^ b^>]^>-tf >:/ 

15 v*^^z/^>7°un>m^)Vfr%m&i\&ty&ntc. j&* 65*0 

77.0-77. 5 "C ($M V7*OliiVX-T)V- ^\^>^^>n^B)o 
'H NMR (CDClj) 5 2. 62 (2H, t, J=8.0Hz), 2.87 (2H, t, J=8.0Hz), 3.77 
(3H, s), 5.00 (2H, s), 6.44 (1H, dd, J=5. 9 Hz, 2.4 Hz), 6.50 OH, d, 
J=2.4Hz), 6.93-7.17 (7H, m), 7.31-7.36 (3H, m). 
20 ^I«3J 1 7 5 4-([l,l'-t*7x-JW-3-'f h ^»-2-^ P n^>i?>7 

85*, 

25 mm* 

'H NMR (CDC1 3 ) 5 2.62 (2H, t, J=8.0Hz), 3.00 (2H, t, J=8.0Hz), 3.68 
. (3H, s), 5.09 (2H, s), 6.84 (1H, dd, J=8. 5 Hz, 2.6 Hz), 7.02 (1H, d, 
J=2. 6 Hz), 7.16 (1H, d, J=8.5Hz), 7.33-7.49 (5H, ffl), 7. 55-7.64 (4H, 
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m). 

Mt&Ml 7 6 4-([i, V -\f.y s.-)V\-l— Ol* h + ^)-2-^DD^>if>y 

84.0-84. 5 *c (^-rv^Ptr;vx-x;i— ^u->^e>n^^)«. 

'H NMR (CDC1 3 ) (5 2. 67 (2H, t, J=7.8Hz), 3.01 (2H, t, J=7.8Hz), 5.09 
(2H, s), 6.80-6.86 (1H, m), 7.03 (1H, d, J=2. 1 Hz), 7.17 (IH, d, J=8. 5 
Hz), 7.36-7.46 (5H, m), 7.55-7.64 (4H, m)o 

10 mMmin 4-[[2 , -a-^^;i/xh^-»-[i,i , -tf7xn;w-3--f;w^h 
frt>mmit&m%:m^ w& 85* 0 

15 'H NMR (CDC1,) 6 1.22-1.28 (6H, m), 2.60 (2H, t, J=8. 1 Hz), 2.89 (2H, 

t, J=8.1 Hz), 3.60 (3H, s), 4.40-4.48 (1H, m), 5.07 (2H, s) , 6.92 (2H, 

d, J=8.6Hz), 6.97-7.03 (2H, m), 7.11 (2H, d, J=8.6Hz), 7.26-7.43 (4H, 

m), 7.51 (1H, d, J=7. 2 Hz), 7.64 (1H, s)« 

mmmi 7 8 4-[[2'-(l-^^;l/Xh^v')-[l,l , -lfP'a:X;i/]-3-'f M* b 

20 ^i^>-e>yu^>m. 

##m 4 1 mm<Djjm*m 4- [ [2* - a-* h+^-a.i'-t^i' 

x;W-3--f b*->]^>1£>7rn^>M^)]sftZmm4k&W*nrc 0 45t 
2& 49*. 

mm iii.o-in.5 *c mm^jv— s\3f-y->fr*>n%£Mi)o 

25 'H NMR (CDCI3) <51.23 (6H, d, J=6.0Hz), 2.65 (2H, t, J=8.1Hz), 2.91 
(2H, t, J=8. 1 Hz), 4.40-4.48 (1H, m), 5.08 (2H, s), 6.91-7.04 (4H, m), 
7.13 (2H, d, J=8.6Hz), 7.25-7.43 (4H, m), 7.51 (1H, dt, J=7. 1 Hz, 1.7 
Hz), 7.64 (1H, s)» 
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l H NMR (CDC1 3 ) 6 2.60 (2H, t, 3=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.08 (2H, s). 6.90 (2H, d, J=8.6 Hz), 7.11 (2H, d, J=8. 6 Hz), 
7.27-7.59 (7H, m), 7.75 (1H, d, J=7.6HzK 

mmmi 8 o 4riir-tbvyji*u**)V)<iA'-\zyx.~M-s-4M* 
m^m 4 1 muoismttm v>t , 4- [ [2* - ( h u y m p * - a , r - vf 7 

x - ;p] -3— r ;W ;* h 3^3 ^ >-tr > y° a A° >M * S mmtt&Wl 

H3-U4 mM^)i—^*-yr>frt>nm&)o 

15 'H NMR (CDC1 3 ) 6 2. 65 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 5.08 
(2H, s), 6.91 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 7.26-7.58 (7H, 
n), 7.75 (1H, d, J=7.6 Hz)« 

mmmi s 1 4-[(2 , -x^p-[i,r-if7i-;w-3- t)V)^b^i^>^£> 
20 mmm2 2 tmmco^m^m^x. 2-x^7x^j^D>i^e«^ 

M*mz a WM 80*o 

•H NMR (CDC1 3 ) 61.08 (3H, t, J=7.5Hz), 2. 53-2.62 (4H, m), 2.89 (2H, 
t, J=8.0Hz), 3.66 (3H, s), 5.08 (2H, s), 6.91 (2H, d, J=8.5Hz), 7.11 
25 (2H, d, J=8.5Hz), 7.21-7.31 (5H, m), 7.37-7.42 (3H, m) 0 

mmmi 8 2 4-[(2'-X^;V-[l,l , -b!7x-;V]-3-1 > ;i/)^h^>]^>-t?> 
7a/Ot 
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)V>* h^v']^>if>7'DA>m^^;i'5&^SM<t^*#fe 0 iRaps 51*o 
Hfejft 132.0-132.5 *C (ftftZ^l^+t^feSISft). 
'H NMR (CDC1 3 ) 51.07 (3H, t, J=7.5Hz), 2.57 (2H, q, J=7.5Hz), 2.65 
(2H, t, J=7.9Hz), 2.90 (2H, t, J=7.9Hz), 5.09 (2H, s), 6.91 (2H, d, 
5 J=8.6 Hz), 7.12 (2H, d, J=8.6Hz), 7.18-7.32 (5H, m), 7.37-7.45 (3H, 
m) 0 

mrnmi s 3 4-[(2 , ,3 , -^^i/-[i,i , -t*7xr;w-3-i , jw^h^i/]^ 

10 fls<&4&£»&. W 93*. 

'H NMR (CDCI3) 52.13 (3H, s), 2.34 (3H, s) , 2.60 (2H, t, J=8.0Hz), 

2.89 (2H, t, J=8.0 Hz), 3.66 (3H, s), 5.08 (2H, s), 6.90-6.92 (2H, m), 
7.09-7.16 (5H,.m), 7.25-7.26 (1H, m), 7.36-7.42 (3H, m)c 

15 ^1 8 4 4-[(2 , ,3 , -v?^^JW[l,l'-lf^a:n;V]-3-f )V) * b*^]^ 

mmm4tmm<o^m^m^x, 4-[(2\3 , -^*^;i/-[i,i , -tr:7x,-;i/]- 
ss^ 146-H7 v, (mm^)v— y \^--*)->^^n^m)c 

20 'H NMR (CDC1 3 ) 52.13 (3H, s), 2.33 (3H, s), 2.65 (2H, t, J=8.0Hz), 

2.90 (2H, t, J=8.0 Hz),. 5.08 (2H, s), 6. 90-6.93 (2H, m), 7.09-7.16 (5H, 
m), 7.24-7.27 (1H, m), 7.36-7.42 (3H, m)» 

25 W«jitin*©jftftjflir»T, 4-b FD^>^>if>ynn>m*:P;)/,h 

4- [ [ (4- 7 xl ~ )V-2-^7 1/ U )V) 7° P \d)Vy == / ] * ?-)V\ ^ >-fc? > j* & J — )V 

&*>%tm<k-&w*m£o jr* 9ox. 
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l H NMR (CDC1 3 ) (5 0.93 (3H, t, J=7.4Hz), 1.65-1.75 (2H, m), 2.59 (2H, 
t, J=8.0Hz), 2.89 (2H, t, J=8.0 Hz), 3.40 (2H, t, J=7.7Hz), 3.66 (3H, 
s), 4.79 (2H, s), 5.01 (2H, s), 6.70 (1H, s), 6.89 (2H, d, J=8.6Hz), 
7.11 (2H, d, J=8.6Hz), 7.24-7.28 (1H, m), 7.34-7.40 (6H, m), 7.84- 
5 7.87 (2H, m)o 

mmmi 8 6 4-[[4-[[(4-7 x^JWZ-^T^/U tlJl'T^ / ] / f M 

tf )vr ^ y ] * w ^ x — ;n ^ h * ->] ^ >-tf > f p a° >^ ^ & &ggfc 

10 -&^l^#fco JK*5 50*. 

gfc/£ 110-111 <C (SllifJl-AW^6SigI). 
»H NMR (CDC1 3 ) (5 0. 93 (3H, t, J=7.4Hz), 1.65-1.77 (2H, m), 2.64 (2H, 
t, J=7.3Hz), 2.90 (2H, t, 1=7.3 Hz), 3.40 (2H, t, J=9.2Hz), 4.79 (2H, 
s), 5.01 (2H, s), 6.70 (1H, s), 6.89 (2H, d, J=8.4Hz), 7.12 (2H, d, . 

15 J=8.4Hz), 7.24-7.37 (7H, m), 7.84-7.87 (2H, m)„ 

mm® 18 7 4-[[4-[[(4-7i^JH-f77'JJl')ft]^fM7i^M^ 

mmmi hmm^mtm^x, 4-t Yu^^>^>^x2n>m^)VL 

4- [ [ (4- 7 x n;V-2-^ r v 'J M ttl * ^ >i£ > ^ * / —JVfr S »ffc 
20 Jfca* 30%. 

'H NMR (CDC1 3 ) <5 2. 59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8.1 Hz), 3.66 
(3H, s), 4.52 (2H, s), 5.01 (2H, s), 6.88 (2H, d, J=8.6Hz), 7.11 (2H, 
d, J=8.6Hz), 7.31-7.46 (8H, m), 7. 89-7.92 (2H, m). 

#%#|4 4-[[4-[[(4-7x^H-?7l/U;W?t] 
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JRS* 38!«o 

fi&^C 156.0-156.5 *C (f h 7 k H n 7 7 >-A^>*eigS). 
l H NMR (DMSO-d 6 ) 6 2.38 (2H, t, J=7.7Hz), 2.72 (2H, t, 1=7.7 Hz), 
4.56 (2H, s), 5.02 (2H, s) , 6.87 (2H, d, J=8.5Hz), 7.11 (2H, d, J=8. 5 
5 Hz), 7.33-7.49 (7H, m), 7.94 (2H, d, J=7.3Hz), 8.02 (1H, s). 

#fco 93%. 

10 mvt* 

'H NMR (CDCI3) 6 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, 3=8.0 Hz), 3.66 
(3H, s), 5.14 (2H, s), 6.95 (2H, t, J=8.6Hz), 7.13 (2H, t, J=8. 6 Hz), 
7.43-7.54 (4H, m), 7.68 (1H, dt, J=7. 5 Hz, 1.5 Hz), 7.75 (1H, dd, 
1=8.5 Hz, 1.8 Hz), 7.78 (1H, m), 7.85-7.93 (3H, m), 8.05 (1H, m). 
15 HIWJ19 0 4-[[3-(l-t7fJW7x-;W/h+v']^>-if>7'a/1>gl 

>v>7un>m.*^)Vfr%^mtt>&tfa*'&it<, 93«. 
ittjft 134-135 <c mm^)^— ^vyfrbmmMdo 

'H NMR (CDC1,) 6 2.65 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0 Hz), 5.13 
20 (2H, s), 6.95 (2H, t, J=8.6Hz), 7.14 (2H, t, J=8.6Hz), 7.42-7.54 (4H, 
m), 7. 66-7.78 (3H, m), 7.84-7. 93 (3H, m), 8.05 (1H, m). 

###16 1 tmm^m^m^x. 2-3 -h^ *>-fr*>mm\K&®*niz.. 

25 JR* 12*, 

'H NMR (CDCI3) 61.13 (6H, d, J=6.9Hz), 2.59 (2H, t, J=7.4Hz), 2.89 
(2H, t, J=7.4 Hz), 2.97-3.06 (1H, m), 3.66 (3H, s), 5.09 (2H, s), 
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6.89-6.92 (2H, m), 7.10-7.26 (5H, m), 7.35-7.42 (5H, m) 0 
MMmi 9 2 4-[[2 , -(l-^5 L ;i/X^;i/)-[l,l'-tf7o:n;l,]-3-<;|/]^ 

###14 tmuoyftrnzm^T, i-tu'-o-^^vx^w-a.r-t^x- 
m& 120-121 "c (^x^x-x;i^— ^-tJ->d^s^). 

'H NMR (CDC1 3 ) 61.13 (6H, d, J=6.9Hz), 2.65 <2H, t, J=8.0Hz), 2.91 
(2H, t, J=8.0 Hz), 2.97-3.06 (1H, m), 5.09 (2H, s), 6.91 (2H, d, J=8. 6 
10 Hz), 7.11-7.26 (5H, m) , 7.31-7.45 (5H, m) 0 

mmmi 9 3 4-[[4-[[^^;K5-^^;w-^x-;v-2-^7yu;v)T^y] 
15 /-)\<fr<bijkm4k&y>}*ntco urn 

'H NMR (CDC1 S ) 52.42 (3H, s), 2.59 (2H, t, J=8.0Hz), 2.89 (2H, t, 
J=8.0 Hz), 3.02 (3H, s), 3.66 (3H, s), 4.69 (2H, s), 5.02 (2H, s), 
6.89 (2H, d, J=8.6 Hz), 7.11 (2H, d, J=8. 6 Hz) , 7.25-7.41 (7H, m), 
20 7.63-7.66 (2H, m). 

mmmi 9 4 4-[[4-[[*^)i(5-*^)i>-A-y ^—fr-z-^r^v Mrs. si 
4 1 mmo^m &m v^t, 4- [ [4- [ (5-j* ?-)v-±-7^~)v-i- 

25 zmmik&m&m^ 

m& 113-114 x: mm.^)v- ^*y->&t>mmm)<, 

'H NMR (CDClj) 5 2.41 (3H, s), 2.63 (2H, t, J=7.9Hz), 2.89 (2H, t, 
J=7. 9 Hz), 3.02 (3H, s), 4.68 (2H, s), 5.01 (2H, s), 6.89 (2H, d, 
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J=8.6 Hz), 7.12 (2H, d, J=8. 6 Hz), 7.25-7.41 (7H, m), 7.63-7.66 (2H, 
m). 

mmmi 9 5 4-[[4-[u^7irjV75;)/fjW7i-jn/h4'>]^ 

5 N-*3MKT~U> (57 mg> 0.53 mmol) £ N,N-i?p^;WfcJkk7^ H (5 
mL) fc»#U 60% 7jc§Ht:M- U ? A (21 mg> 0.53 mmol) £iP3. 

fco &BWt& 30 ftWIffilsltVk 4-[[4-C/o^^;P):7ai-;w* h^>] 

^>if>^n/1>m^^ (0.15 g, 0.41 mmol) ^rinA^o £!J«&m&-?? 

^■9->=18:l)7r3|tmb, iBtmik&W (74 Bg> 45%) *«ft©*tUT 

l H NMR (CDC1 3 ) 6 2.59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.02 
(3H, s), 3.66 (3H, s) , 4.54 (2H, s), 5.00 (2H, s), 6.69-6.76 (2H, m), 
15 6.89 (2H, d, J=8.6Hz), 7.11 (2H, d, 1=8.6 Hz), 7.20-7.26 (5H, m), 
7.37 (2H, d, J=8.1 Hz)» 

mt&Wl 9 6 4- [[4- [(^ f jl/7 x 5 / ) / 7 x^JW ^ h^]^ 

■mmm 4 1 muomm&m , 4- [ u- c c* ^)iy x ~;i/y ^ j ) * gyw 7 

M£ 122-124 t: (8|5i6x^;i/-^^i*->j&»sj9*g&>. 

'H NMR (CDC1 3 ) (5 2. 65 (2H, t, J=8. 0 Hz), 2.90 (2H, t, J=8.0Hz), 3.01 
(3H, s), 4.53 (2H, 5), 5.00 (2H, s), 6.69-6. 76 (3H, m), 6.90 (2H, d, 
J=8.6Hz), 7.12 (2H, d, J=8.6Hz), 7.18-7.26 (4H, m), 7.37 (2H, d, 
25 J =8. 1 Hz)» 

?&m\ 9 7 4-[[3'-(t HD*->^f ;w-[i, r-tr7i=^]-wM^ h 
4-[(3'-^;i/5;i/-[i, r-tf 7xz;w-3- f h^v-]^>if>^P/t>^ 
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(0.80 g, 2.1 mmol) <D*$J— )V (5 mL) ^^XS'r h7tFD77> 
(2 mL) mm&imV1i&.* JMMb*£*}-H.J£A (81 rag, 2.1 mmol) 

Xs m^mtt 30 frmm.&hrco Kitm* 0.2 mj&mm m mD £ 

5 0. 80 g 0t*M) 

'H NMR (CDC1 S ) 61.81 (1H, br s), 2.60 (2H, t, J=7. 5 Hz), 2.90 (2H, t, 
J=7.5Hz), 3.66 (3H, s), 4.77 (2H, d, J=4.6Hz), 5.10 (2H, s), 6.92 
(2H, d, J=8.5Hz), 7.12 (2H, d, J=8.5Hz), 7.34-7.48 (4H, m), 7.52- 
10 7.66 (4H, m) 0 . 

M1Mmi 9 8 4-[[3'-(b HD^5 i ;W-[l,r-H7x-)V]-3-<;i/]^ h 

->] ^ >n p n >m 

&s%M4: izm&0>%tik*m^T, 4-[[3'-(h Fn^y^^JV)-[l, 1' -k'7i 
15 *S 88% 0 

99-100 'C (Mx?;i/-^^t >^ . 

'H NMR (CDC 1 3) (5 2.64 (2H, t, J=7. 6 Hz), 2.90 (2H, t, J=7. 6 Hz), 4.76 
(2H, s), 5.10 (2H, s), 6.92 (2H, d, J=8.5Hz), 7.13 (2H, d, J=8.5Hz), 
7. 33-7.47 (4H, m), 7.51-7:58 (3H, m), 7.64 (1H, s). 
20 H»J1 9 9 4-[[3'-[[(3-*M*i/-l-^V^D^Wr5y]^^W- 
[l,l'-lf7i-^-3-f^^h^>]^>f>^D/Oi^f;i/ 

1 t^O^Sffi^T, 4-[[3' -(h FD*SoWW-[l. l'-lf7i 

S 4- [[3* -[(2, 5-^+V-l-tfP U yZJW *^M-[\, V -M 7x-JH-3- 

73*££fflV>T, 4- [[3* -[(2, 5-i^*V-l-trp U 5?=. iV) * 3MW - [1 , 1' -k'7 

x— ;w-3--y;w^ h^->]^>if>yp/i>^^5 1 ;^e > ^s^^i*#fe. 

4-[[3'-(t Hn^J'^^W-tl, l'-lf 7x~;W-3-^;W;* h^v]^>if>:/ 
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m& 185-188 r (mm^)Vfr*>nm&). 

'H NMR (DMS0-d t ) 6 2.41-2.51 (6H, m), 2.75 (2H, t, J=7. 5 Hz), 4.34 (2H, 

d, J=5.8 Hz), 5.14 (2H, s), 6.94 (2H, d, J=8. 5 Hz), 7.14 (2H, d, J=8. 5 

5 Hz), 7.26 (1H, d, J=7.5Hz), 7.38-7. 62 (6H, m), 7.72 (1H, s), 8.41 (1H, 
t, J=5.8 Hz), 12.06 (2H, br s)» 

0 0 3'-[[4-C2-(^ JW XfJW 7x7+ /f;W- 

[1 , 1 ' - t? 7 ac n JW -3~# >m 

4- [ (3* )V s Jl/- Ci , 1 ' - \£ 7 ccn;i/| -3— r ;io ^ b ^] ^ >i£ >/n;t >n 

10 ;*3S>1/ (0.48 1.3 mmol) Of h7kh'077> (5 mL) (2 mL) 

®mz7s)V77^>m (0.15 g> 1.3 mmol) SJPA, £ S> fcffi&mm?- b U ^ 
A (0. 17 g, 1.5 mmol) ®7jc (1.5 mL) M^iBlTLfco ^W^lfi^ 15 B# 

TO^b^^tTk^iD^., iiifji/Tiiiiife. i*w^=sr^K?5febfe^, mm 
steu mmik&M 0.50 g ag*w) 
15 m 180-185 "c (mm^)v— s\*v>frt>mm&) a 

'H NMR (CDC1 3 ) 6 2.60 (2H, t, J=7. 5 Hz), 2.90 (2H, t, J=7. 5 Hz), 3.66 
(3H, s), 5.10 (2H, s), 6.93 (2H, d, J=8. 5 Hz), 7.12 (2H, d, J=8. 5 Hz), 
7.42-7.54 (3H, m), 7.59 (1H, d, J=7.0Hz), 7.69 (1H, s), 7.79 (1H, d, 
J=7.8Hz), 8.04 (1H, d, J=7.8Hz), 8.32 (1H, s). 
20 mmm20 1 3 , -[[4-(2-^;P^^X^;W7x7^v-]^^;W-tl,l'-lf7 

W 75X 0 

25 mm. 178-181 "c mm^)^— ^3r-v->frt>nng&)o 

'H NMR (DMSO-d,,) 6 2.50 (2H, t, J=7.7Hz), 2.75 (2H, t, J=7.7Hz), 
5.17 (2H, s), 6.95 (2H, d, J=8. 5 Hz), 7.14 (2H, d, J=8. 5 Hz), 7.46- 
7.54 (2H, m), 7.58-7.68 (2H, m), 7.77 (1H, s), 7.92-8.00 (2H, m), 8.20 
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(1H, s), 12.63 (2H, br s). 

mt&ffl2 0 2 GPR407iZ7 h*5j;rjfGPR4 07>^^-7h©7i? 
( 1 ) mfcfoXfri'V ^im«jM tbfcGPR407 rf- X hfci'tf G 
GPR4 0 7^Xb^J;^GPR4 0 7>?3~7> b<D&m$:fto fctb<D 

&&wtm-rz>%Libiz, *3%mv>fc&m&m^T, Tyt^jssRHLfc. 

^ilfcthGPR4 0OT^ffcCHOMt (CHO-hGPR4 0 
10 No. 1 0 4 ) ^ 3 x 1 0 4 i/ 1 0 0 a 1 ©M^tn§ i 9 

Black walled 96-well plate (Cos tar) li 
lft&frK> 10 0m lf^ftft, C0 2 ^iCT- «y&*l/&. «^ 
J^Ail^oa^FL IPR (Molecular Device) ^ffl 

15 Fluo- 3 AM (DOJ IN) 50/igS2Ul DM SO (DO J I 
N) ^<blzmm<D2 0%7)Vu>m (Mo lecular Pro 

bes) &1mXm>&'&, 1 0 5 it 1 ©^l&}!jfM££^flnbfcl 0. 6ml©7 
y-fe'fAy^T- [HBSS (Invi trogen) tClM HE PES 
(pH7. 4) (DOJ IN) £2 OmlSfebnU ^D^v 1 H (S i gm 

20 a) 710mg$lN NaOH 5 m 1 (CftMFftS SK-klHOHB S S/H 
E P E S ^1 5 m 1 §JD^S^ LM 10ml 5. ] \zMX. 

mft'&mmm&Mmvrco «^i/-ho«i*if, ifi^icn^^^^ 

25 ffi^Tgfe^bfeo «MT §*%^©ft^tt7 ^ t-f A'y 7 ^ 
T&*<Dmmzm%Us* ^l/-h«tfc. T>^rf-X h^fflJC 1 2 /z 

m r -v ;u>mmm (fcjfcm<Dmm&-?3 hm) ^^i/-m:mu ^ 

BtiCFL I PRfc-tiy Mt. ^_h<Z>H&4!l»£££l,/^ FLIPRCT*^ 
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(2) FLI PRTy^<Dm%frt>7 3~Zhmffi$:mn-?Z>&m 

10 t^iatDMSO (Wako) ^f^b, $J5tHf K±i2<Z>:7 yte-T Ay 7 

©;frSrz?fls»bfch KGPR4 0£#gi£1i:&CHOifflII&«c (CHO-hGP 
R40 No. 1 0 4) , t hkX^5>H lfMI^^^- Sr^Tg 
15 #^0*8T?f»U & k M:7^ 5 >H 1 ^5^$tfeCHOWatl 
(CHO-H1) , 43j;tJ?Mo c kCDCHO^^^-r^M/^^ 3 0#%> 

0CHO-hGPR4OW5tW§l 0 0 % t 
fcHU ^Ol^CHO-hGPR4 0{:^b5 0'bL<ttl o o%^Jh-e&tK 
20 *ok hk7^5>H lS^^^Mo c k©CHOi»TO2 5 % 
&T&*fcT«*ft#fl;^»&l: hGPR4 04$J*W7^~*h«&»£Ufc. 

(1) ^fcUTff&Stt&fl^fc lO.Og 
25 ( 2 ) ?L» 6 0 . 0 g 

(3) 3 — >X^-^ 3 5. 0 g 

(4) ■fcf55 i > 3. 0 g 

(5) X^TU >^V^*->^A 2.0g 
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*««nf#5nm*i o. o g ^t6 o. o g&^tfn-^x^-rp 

3 5. OgOi^l 0 mm%V? 9- >7k.mm 3 OmL (-t£^>i:LT3. 
Og) Inn ^-/i/a©t|§SLTi«iftiUm 4 0tTtl|LS 

(i) mmmi^^nr^it^m io.o g 

10 (2) ¥Li» 7 0. 0 g 

(3) n — >X37-5 1 5 0. 0 g 

(4) oJM^>:/> 7. o g 

(5) 7rT'J>t-7^^A 3.0g 

^»>I 1 ~C&t>*lt£<k-&m 1 0 . 0 g iXr7 U >mv^*^£ 3.0g§ 
15 pJ^ft^>y>(7)7K^7 OmL f>-/>ttT7. 0 g) TMMb 

Lfcm, ft«U §ilS7 0. 0 g^J:tJC3->x^— ?5 0.0gtl^. 
^^Ottl 0 0 0^(Z)^g!|£#fc o 

20 cho-k i mmmts mzmmwrnrnQ 1 o % *mmm ( i n v i 

t r o g en) £^£f/\AF-l 2««! ( I n v i t r o g e n) £fflV>Tl£ 
m^fzo H5>X7i^^ 3 >^fr-5|ff0{c:i 0 cm 2 &7cD 4. 5x10 s 

IgraeUi^bfco h^T^x^v-a >teL ipofectamineSI 

25 dnvi trogen) &m\,\ ummtt<Dj?mzmvTmft*ff^tz 0 m 

1. 5ml^a-7"$2«U -^n^niCOpt i-MEM-I^i 
(Invi trogen) & 1 0 0 U 1 ^L/c. #rfc, ^<D9zL-y\z^ 
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m^2&-% 1 U g> l)5)t*fcLipof ec tamine»6/il$ 

im, mm&m&is* 20^11:^11^. u©iicop t i-mem 
pt i -mem- 1 ^m&m^Tm£\stzciio~KinmzMim:. co 2 

5 i«g§K:T 6 P^ig^Lfco mm^ommU, PBS (Invitroge 
n) ^ViTU>XLfet, 0. 05% h'J^»-EDTAg(il(Inv 

i trogen) &m^Tmtfi<. ^mmzxm^rz e nzntcmmnm. 

£?ai$£U mM2 0 0 m 1 5 x 1 0 4 M©Msa^*n^J;5}c#f?L, 

Black walled 96 - we 11 plate (Cos tar) I: 
10 1Wc0 2 0 0m If^^m CO 2 i0«|g^T-^«b^o ±IBh^ 

>x7i^ya >mmz-c—mmz^^^i,r^c ho-ki mm\z&m 

(Mo lecular Device) £Ji§V>T$J5£L£: 0 FL I PR^TSB 

15 !M^iFlUO-3AM (DO J IN) £»]T&fc£K &£>V>teF 

J&Lfc„ HBSS (Invi trogen) lOOOmlfclM HEPES 
(pH7. 4) (DO J IN) 2 0mimifc^ (KT, HBSS/HE 
. PESii) \Zs yo^i/H (Sigma) 710mg$lN NaOH 
20 5ml l:M§5fcHB S S/HEPES«5ml ^ItoTiM^TdfeWL 1 
0ml &jSJnU yiz^A>:7 7~£bfc= *l:Fluo-3A 

M 5 0ug&2 1ul DMSO (DO J I N) £i§#?U $ £>fc^gGD2 
0 #?>d>& (Molecular Probes) SrAD^i^g-a^, 10 5 
# 1 (D^iSlfiltf^JPL'^: 1 0. 6m 1 ©Tyfe-f /V;77- tCiJD^-> ^ 
25 fi^$Hl!tfc. b^>X7x^^3>5aS^JfibfcCHO-KliBJ^© 
it^iC^fem^^l^^feD 100w ir^m CO* 2 
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CHO-Kiw fcSfebn-r & Kifcif- > war s/-fe-f;^7 7-* 

ffltJTWUU, ^FL I PR(lt7 Mfc. ^±0fii*iLm F 

&. 7tW^>* (f a r n e 3 o i c acid), 5.8. 

5 11 — eicosatriynoic acid, 5. 8. 11. 14 — ei 
cosatetraynoic acid, 'drV-i >il£ (oleic a c i 
d) , 'J/-;i/t (linoleic acid), V/U>m (1 i no 1 
e n i c acid), 7?*F>M. (arachidonic acid), 
x-f nit^\>^x>M (eicosapentaenoic acid, E 

10 P A) , X-f3fyX>i (eicosadienoic acid) > x-f 
'jx>t (eicosatrienoic acid), FnU-^-y- 
X>1£ (docosahexaenoic acid, DHA)., K ntJ- h 
"JX>1 (docosatrienoic acid), 7 Fl/>$? (a d r 
enic acid),7>)'J>gS(lauric acid) f^lO" 5 

15 M~ 1 0- 6 Mimx.fe«h^lC, GPR4 0^#Mt5CHO-Kltt 

«ISn^^ofc. -fte*^ GP R 4 0 ©f*3H#U ^> H^JJBft&^T^>-5 d 

(1) m^ows 

NIH-3T3^'B 1 0 4ttttATCC*&j|ALfc. V«^X^Iij3 
MttMIN6M (Jun-ichi Miyazaki et al. Endocrinology, Vol.127, 
. No.l, P126-132) mm.<D%<D&®.mVTca ^-tlfn0lJIS«lO%FCS^ 
25 tTDMEMigJffi (Invi t r ogent) T:7>:3 >?;io:> Hr&3£T 

(2) RNA©»ct^cDNA^ 
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•7^©#l»fi*©p o 1 yA + RNA (^Ofy^a) l/igd^7 

-?-&m^TM.fe^mi&isft, mm^mms uperscr ip 

tl I (GIBCO BRLtt) mn<D^Ub^-MzVtzf)^X 
KJfc£i§r, X^/-JWfciS§:bTTE 1 0 0 At 1 fc»#bfe. 
5 Vij77>0iSfflBS*5l5©cDNA^ Mfl&^T r y p s i n-EDTAWl 
Mlfc£?lJ5£bfc&, RN e a s y mini KIT (Q I AGENlh) <D 
7-a7;H:toT total R N A£&ffiift«£ b7c„ ^ffiL-fcRNA 1 
/zg»S uperScr ipt II (Invitroge n£h) <DV~ j. 
7;Mcfi£oT^>^A£ffll>T f irst strand cDNAIMi 
10 X^y-;VttJSbTTE 1 0 At 1 ll^bfc. 
(3) TadMan^^ti 

ii^cDNA (5ng RNAfflS) *5i;M^**cDNA (2 5 
ng RNAfflS) l:#L, HiSMiTaqMan (ffifl!) Un i v e r 
sal PCR Master M i x (T^-f F/Ht->7ri*Xi?t/1 
15 >**5££?*h) , GPR40MTaqMan (ffiflD Probe Kit 
(@B^J: 11-16, 7^7^ HMtS'XfAX^t^^^*) 
1 5 At 1 ©-&§rKjS«»fcW««JR*£ffo;fc. ^-y^-r^-> ^n-^ft 
KWElft TMz'&-o ft. 

TaqMan (ft*) PCRU AB I PRISM (MD 7 9 0 OHT 

ffilLfcliMIBTaqMan » Universal PCR Ma 

s t e r Mix (77°7^f hVW 

7)V\Z$t-o1t. 

JiMWI«lTagMan»lf(l 7900 HT SDSV7h^x 
25 7 (77'7'f hV\*'T^-v'7 > 7"AX> 5 ^A'>^#|t) £JflV>Tfro&. □ fcf- 

(khGPR40) tfcliPlasmid DNA GPR40) § 

ffl^fcl 0 7 3^/we 1 1*6 1 0 2 rrtf-/we 1 1 2;T<Z>»2l&:6/&{c 
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M I N 6 ^Bfi«#lC|3^^l^ 0 1 5 % F C S (Trace Scien 
t i f ic Ltd.) , 55/iM 2 -^^^bx^/-;k 10 0 U/m 
1 ^-$>U>* *3<fc^l 0 0 n g/m 1 X hl^^hV-ri/>^t?DMEM 
(iSS^;i/n— X, Invitrogen) £/B^Tig*L/'co 9 6^x^1/ 

-m-i^z^htd i o 5 i®Mi n 6Mm&M£, 5%co 2 mm\zmm^ 

nfcC0 2 ^CT3 7tT3HF^Lfe. «10%FCS (T r a 
ce Scientific Ltd.). 5. 5 raM 10 0 U/ 

ml^-^U>, ^i^lOOyg/ml X hlx^h^-f ->>£^fc?RPM 
1 1 6 4 0 <^n-X^, I n v i t r o g e n) \z3mL2Z\Z2 4P# 

m^mvr^o ■mm^^nz^^m^vr^ io%fcs (Trace s c 

ientific Ltd.), 1 lmM if)Vn— X, 1 0 OU/m 1 

U >, 1 0 0 ii g/m 1 X h WfhT^iyy^tiRPM l 16 4 0 

(#>n— x^-gr, invi trogen) -vmmvr^j&mmB^m-^jkmr 

;i/^5> (BSA) (4:1, ^;nt) £»JnU 5%co 2 a^fci9 

S^n^C0 2 ^*^(CT3 7*CT9 0#P*1 (^di6 0^ B 1) KfoZtt* 
R/£gs<£ 9 6 Vx.)V7V- h£ 1 5 0 0 r pm, 5 ^St^Lfc^, ig*±m 

R I Ai/XrA (7Yv'tA7rJl/Vy7) £JB V> £ ^ >^-f Tyfe-m 
(R I A) fcT$JSL-fc. stomgk. ^)V^ym (Palmitic a c 
id), r-U71/>i (r-linolenic acid) te&zS^U'f 
>m (o 1 e i c acid) ft£©M§gj8£g££3 0 0 /iM~l OOO^M 
Afl^fei^fc, Mi n 6 J: § Y >X 'J >M«t5 i fc, 
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mm 2 TiB^bTv^a dgpr4o ^mmmz^n\z^ < $mvx^z>z\ t 

5 IHSfc0!|4 GPR4 0\ZM?Z>&®fcmmm%iftm (T^Xhfi) 

t hGPR4 0 &^$itfeCHOm^ (No. 1 0 4) £ 3 X 1 0 4 {® 
/10 0/iL©tt^tn5«kafcm> Black walled 9 
6 -well plate (Costar) \Zl K&fzQ 1 0 

10 R (Molecular Device) £/BV>T$J^U&o ^ScSrfiTFKlfB 
iUfe. F1UO-3AM (DOJ IN) 5 0 u g £ 2 1 m L DMSO 
(DO J I N) 2Z\zmm(D2 0%~?)lU>m. (Mo lecula 

r Probes) m^i, 1 0 5 n L <D4«Elfa»£»bfc 1 0 . 
6mL<D7^-fe-m^7T- [HBS S (Invitrogen) 1LC 1 

15 M HEPES (pH7. 4) (DO JIN) £2 0mLMlU ^D-C^ 
F (Sigma) 7 10mg£lN NaOH 5 mL \zmffi&Z £> \Z±M<D 
HBSS/HEPESi§^5mL4JP^Lfc»tl 0mL^»b^S4T 

myt&mmm& ik&tcv i co 2 «*i§^Tira^ 
&*<DMmz&%Rv, nmyr>7')m*7v-h\zft&\stz. ^jkdmms^js 

Vfc'&, FLI PRtTfb^»^©m^^;i-^^AIi^CD^»»^b 
CHl) 

g p r 4 o izttr z>&m<£mmmmftm 
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M 1 ©*MW» 6, *3B9l0rt;£'4&«,- MtifcG P R 4 0 $€tfMSI&M$fftB 

##il2 9 bhGPR4O©^^^0ti 

khGPR40S3-Ht«DNA»ffr (1B^!I#^ : 6) fcmT0£5&P 

c'R8sfc<fctm#b&. -r^fc-fe, 

5' >CGTCGACCCGGCGGCCCCATGGACCTGCCCCCG<3' tl&$- U rf D N A (@3^iJ# 

11) St>^5<7«-ibT, 
5* >CATCGATTAGCAGTGGCGTTACTTCTGGGACTT<3' TSSnSfJ rfD N A (ie?!l# 
f : 12) $7>?t>X^7-r-?-itT, &*2 0 pmo 1 , 1 0 X A 
dvantage (3£@H&£® 2 PCR Buffer (CLONTEC 
H) 5/j1, 50XdNTP mix (CLONTE CH) 1 a 1 , 50XA 
dvantage 2 Polymerase Mix (CLONTECH) 
UK iiDNAtUTt WcDNAt (CLONTECH) 1 ju. 1 £ 
*friB£#5 0 1 *H»U tr-^MH'^- (Gene Amp (&fifcffi 
flt) PCR system model .9700 (Applied Bi 
o s y s t ems) ) 6*C, 1 £\ »fr>T9 3 0#-^6 it, 
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3 0#— 7 2X3, 1 2 0$>£3 51M?JH£«9 5IU £6K17 21C> 10^T 

(Invi trogen) §ffl^T^n-->^b, 3t^gB^J^H^bfc. 
5 PCRX^-^V^P->lCOViT, ftJIWSfiSa 1 I (SSit) , Cla 

? b£«ffibfc<, #£>nfcllftf- (*?J 1 k b) ^pAKKO- 1 1 1^* — 

###U 3 0 V>Xj»Bi**<DGPR4 0£n-F-r>5cDNA<D^n— — 
10 >iffc*©a»E5!I©ftje 

T^Xfi^flic DNA (Marathon-Rea dyTM. c DNA ; CI 

ontechtt) ^mmti^x, zmoy-f^^-^—, 77-1^—1 m&m 

^: 13) Rtf^-fT— 2 (BBWt: 14) ^fflV^TPCR^ofe. 
P CRlCteP yrobes t DNA , pol yme rase (SflBB) 

15 (i) 9 8^ • 1M, (ii) 9 8"C • 1 0#, 5 5t- 3 0S>> 72t- 

6 0#£4 OHIO^ (iii) 7 2"C • 2ft(Dto&Kjfc&nta>oT£o M 
^MWa&Z e r o Blunt PCR^O-->^^ h (Invi tro 
gent) OMl^bT^7X5 F^i'^-p CR-B 1 un t (In 
v i t r o g e n*fc) n — ~>^bfco ZinSrTcJraTO P 10 ( I n v 

20 itroge nt) fc#AlT, ^7X5 F£Jto^ k a n amy c 

i ne&$tfLB*^i&:N&*T?»&Uifc. n->©«SE3Ffl&fl|«f b ' 

IrMGgaK^Sl^t^-f SSf 3 - Ht§ c DN Aia^iJ (M 

^: 1) ^ttSlriV-fe^-SeS&mGP R 4 0 tfc. &tcl& 

25 (Escherichia col i) TOPlO/Zer 

o Blunt-mGPR4 0t^lit. 

#^J1 3 1 7^ ^M*OGPR4 0§3-HT5 c D N ACD# D — ~ 
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7 V blMicDNA (Mar a thon-ReadyTM cDNA ; C 1 
on tech ft) SHittT, 2 ^(D^-T 77-C?~3 (SBM# 
t:15) (@B^J#^-: 16) P C R £fr&o ft. 

PCRfcte Advantage 2 Polymerase mix (CI 
5 o n t e c h) (i) 9 6t: • 1 #\ (ii) 9 6^-1 OfK 7 2C • 2 

53-^: 5 IbI. (iii) 9 6t • 1 OIK 7 0 =C • 2ft* 2 5 EKBtfe, 72t • 5^ 
<D#«R«*fr^ofe. MJ&I^ *fiiM#j£TOPO TA Cloning 
Kit (Invitroge n%fc) ©MI:tfc^T77^5 H^^^-p 
C R 2 . 1TOPO (Invitroge n*fc) (C^D-->^Lfe= 
10 «JM10 9 K*AbT> y775F^^a->$amp. 

i c i 1 i n^tfLB^^fpT^bfco n— ><D&&mm& 

MVrVfcBM. %iMGm&n#mmu-te7&>-m&n*3- f-t-s c dnase 

n (SH^J#-*t: 4) il©c DNA£«#ffl£*iSTS7@£fa3nj (SB 

3) mt5«fSl/t^-ieJl*r GPR4 0 * 
15 fcISgift^il (Escherichia col i) JM109/p 
CR2. l-rGPR4 0i^bfc. 

##0!I1 3 2 *Zl^-rif;i/*5fe(DGPR4 0 <£n— c DNACD^D — 

n > ^ £ * <z>i£»@3?)J 
A-i/^fJVDNA^itLT, ^7-fY-l (@3^iJ#-^: 17) Rtfy 
20 2 (@B^iJ#^: 18) SI^TPCR^ofc. PCRUtt 

Pyrobest DNA Pol yme rase (TAKARA) (i)95t • 1 #\ 

(ii) 9 5*C • 1 0#, 5 8t:' 2 0S>, 7 2°C • 1 # 3 0 40 0©^, 7 

&mmtvx. 3 (.mpm^: 19) Rxsy^<^-4 (m&m 

25 2 0) Srffl^T nested PCR£fffco&. SJfctfe, lil^^TOP 

O TA Cloning Kit (Invi t rogentt) ©Ml:bfc 
^T7*77 5 M^^-pCR2. ltOPOdnvitr ogenft) 
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^ F£J#^P->£amp i c i 1 i n Sr^tTL B*^i£iWl?^Ufc<, 
aK&n-Vfr^>cDNAga^J (@B^J#-^: 8) £#fc 0 ^OcDNAJ;Di 

&toztiz7s./imm (gaawt: 7) *irirr&mmmmn* monkey 

5 GPR4 0 t^bfco %.rz.MW&mfo*±Mm (Escherichia 
coli) JM109/pCR2. 1 -monkey GPR4 0t^Lfc, 

3 3 AAX^-S*OGPR4 0 £3— c D NA©^ D— n 

AAX^-ttHH I T-T 1 5 c DNA^iit IT, 1 (g2 

10 nm^r: 2 1) (I2J!l#-5f : 2 2) ^ffl^TPCR^ffSo 

fco PCRfcte Klentaq DNA Polymerase (2?D — > 
xyd?) (i) 9 5XZ • 2#, (ii) 98t • 1 0#, 6 3 C • 2 0ff>, 

72t - 1#£3 5IaI0^ 7 2*C • 7 ^©#«S^^ff ft^fc. SJ&^ if 
ipiM^TOPO TA Cloning Kit (Invitrogen 
15 *t) (Dm^ZVtcffi-DX-i/^TsS. F^^ — p CR 2. 1TOPO (Invi 
trogent) H^n»^>^Lfc„ £n£:;*:fl§fS J M 1 0 9 \z 
iAUT, ^7XS F^^D->4amp i c i 1 i n £^tr L B H^cig 

^l/-fe^-Se»^n-FT^cDNAIH^J (@B?iJ## : 10) 
20 £©cDNA£D^m£n&X5./m@E?!l (@H^IJ#^ : 9) ^^nT^Urigi 
IfiS^hams tarGPR4 0i^Lfe o ^Mfe^<&^I» 
(Escherichia col i) JM1 09/pTA hamstar 
GPR4 0iMlfc, 

^W4 5 7!^XGPR4 0 (Dmmz&mmji S iRNAlAl^S^^G 

25 pr 4 o -GFpm^BM^mmm 

&fc / £%l<DjjmzTftmi>?Z, 7^XGPR4 OiGFP^jS&^SJOgii 
CHO|te3x 1 0 4 /we 1 lfcT9 6 b fc£ V>T 1 B$* 

L/£o HVJ Envelope VECTOR KIT GenomONE 
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™ fc/BUT, E 1 b a s i r &<D^a (Nature 411 

(6 83 6) , 494-498 (2 001) ) \zM-o Tf£gjb/c=ffi* <D&\<D 
s i RNA (Dh a rma c ontt) (2. 86pmol/0. 5 m 
te8. 57pmol/l. 5til<Dmm.) §«SAt$^(a BigtUfe. 
5 Y^XGPR4 0 -GFP(D^»(D^m^TfC^Tjl0<DX>1f'l'A-f A 
yT^ir<lCTfTo^o ««±i^TTHBSS (-f>t'hn^r» KlTSft 
tHg, 0. oi%Wmrkh* (fa^M^) T5^F«U 2%BS 
A^trPBS (%:mm) l:T^D7*>i^Lfe 0 5 0 Ofg^L^tfiGF P 

^ey ^n-^-;i/^#3 e 6 (-^#>e;-» &mim'&mux°2mffi'l 

(ICN) £§StJnU HT2^K>^a^-y 3 >bfc» Sfc*§N&> TMB 

^bfco ^-(D^, 0 -GFP^CHOSajjafc^b, 

15 XGPR4 0HSWfts iRNAT'S5m40 i 103 (-fe: >X$£fciiB?iJ# 
# : 2 3, T>^-fe>7>^«ia^iJ#-^ : 2 4) , m4 0 i 2 5 6 (t>7i« 
I2^J#-^ : 2 5, 7>3H?>Xi£te@H?!l#-St- : 2 6) <1 ilci 0 G 

PR 4 O-GFP0^ii©ffiTW&nfc. C©ii^^m4 0 1 1 0 3, 
m4 0 i 2 5 6^WGPR4 0 5l^^^^)fc#5feJ$i±^ £ <h##^o fco 
20 6 €-SJ9gJM ia5MIN6^B0-<>XU >#?Mit 

7^X3l|^t ! Jg*L,fe-7^X«i8m»MI N6i&, 2. 5mMOEDT 

Lfto 3&m$4. 5g/10^n-^^tfDu 1 becco' s Mod 
ified Eagle Medi urn (DMEM, -f >b'hD^r>t) 1 
25 5 %^yiMH (ThermoTracelfc) , 5. 5 uM 2-*)W7 
hX^/— )l (-f >tf hD^>%fc) , 20mM HEPES pH7. 3, 1 
0 0U/mK-->iJX 1 0 0 m g/m U hl/^ NT-f 
(D^m^ft. mB£&$C&LftK rebs-Ringer bicarbona 
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te buffer. (KR BH, 1 1 6mM NaC 1, 4. 7mM KC 1 , 
1. 2mM KH 2 P0 4 , 1. 2mM MgS0 4 , 2. 5 mM CaCl 2 , 
2 5mM NaHC0 3 , 2 4mM HEPES pH7. 3 ) T 2 HJifc^ b 
fctk 3 7'C5%CO 2 ^#TT?3 0^W>^a<-i/3>bfc. ±IB 
5 <Z)KRBHfcl2 2mM^l/3- X^^iDb/cA*-/ 7t~T^ • UStL-fcJlglft 
^V-f ^a^-i/a >tOttMPU, 3 7*0 5 %C0 2 &#TT 

->7*t) ^<DJ^Ift, GPR4 0^CHO®BJfeS:^^^:«l*3^ 

-< >B£ (oleic acid), 'J /— ;HS£ (linoleic aci 
d ) , a — U J U >M (a— linolenic acid), r-'J/P^ 
Kr-linolenic acid), T^=£F>& (arachido 
n i c acid), DHAfc£D*rjt&<>XU >#»_h#?Stt)&«»«>e>n 
15 fc 0 GPR4 OtClTzfnXh^ftSr^^^^U S—JVWLtT-JV (met 

hyl 1 inolate=l inoleic riie t hy 1) (Bu 
tyric acid) ttfjft&O^U >#SJi#^&£^£&^ofco G 
PR 4 0 hSttt-f >^U>4MB±#»tt**S«ffiM-r<5Cit^6, 

GPR4 0^Hg|»Blfc«3:S-f >X>J>^±#^ffiO'M< tfe-gf^fioT 

HiM7 G P R 4 0 'J ^±#^0^3-7^ 

misfc. mmmmi)m<z>KRBHizmi}~?z>yjuu--xmm& o , 5. 5, 1 

1, 2 2mMi;^TMlfc^l. tK>i (oleic acid), 
25 U (linoleic ac id) l:j;M>XU >^±#^14tt 

1 lmMK±©I^jV3-^i§MfrTTilTj&5uiWofe. 
<h^£, GPR4 0(cTrf-Xh«#^fflg/»^iC«i;^-r>XU>^±# 
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m&iM8 s iRNAiAMIN6l:W, Bffimz £5< >X U >&MJi 

Hifc0iJ5K::fc^TGPR4 OHiWs i RNAtfe^m4 0 i 1 0 Sifi^ 
5 ^GPR4 0(D^S^fcfflJSJ^-li?)2:t^5g^^§,a o 5 (Djife 

HS^tHVJ Envelope VECTOR KIT GenomON 
E§ffl^Tm4 0 i 1 0 3 $»A$tfcM I N 6 tt}:j3lt§^ >X U 

ifc-h^i&ttfc^ViTSI^fcJIS** m4 0 i 10 3iAM I N 6 TfliU / — 
10 (linoleic acid), r-U (r- 1 inolenic 
acid) fc&Z^ >XV >&&±&fefeimibZ>ni3i< 
^ASB^lls i RNAta&SS c r amb 1 e II duplex s i RN 

7^7v3^T^*LfcN'C7XJ!W/3M^MI N6 2. 5mMOEDT 
A£<&t*PBS£JBl*-ma«l,jfc«, 9 6^7o:;l/^l/~ hteJ»V>T2 BTO^ 
bfco i§jfcfct4. 5 g/L(D^3-X^tfDu 1 b e c c o ' s Mod 

20 ified Eagle Medium (DMEM, OfhD^lt) [;i 
5% (ThermoTr ace #) , 5. 5//M 2-*)V 

*^M^7-^ (-r>Hhn^>ft) , 20mM HEPES pH7. 3> 
lOOU/mL ^-^U>, 100/tg/mL ^ M/^ h T-f ^>&» 
Lifc*>©£/B^;fc. «HJIS*efeXb*:K rebs -Ringer bicarb 

25 onate buffer (KRBH, 1 1 6mM NaCl, 4. 7mM 
KC 1, 1. 2mM KHjP0 4> 1. 2mM MgSG* 4 , 2. 5mM C 
aCl 2l 2 5mM NaHC0 3 , 2 4mM HEPES pH7. 3)~r 
2®ifc#L£:^ 3 7t, 5% C0 2 ^TT3 0 #fS^ W >*^-<--> 
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3 >L£. ±i3<E>KR B Hte 2 2raM^l/3- X&WMlsltrty 77- 

5 (77->YA7 7JK'>7tt) T?«8J£bfc. ^lfc^Tt&O, H 

l 0 i n vivo KU3 fr*-r U >#«iiftUB iilfiL^Tf^M 

10 S3Omg/kg0fflMPS4U S43 0Mfc^V3-X (2g/k 

7 0 7 0^ -f >XU><D$]^l~te^^A/7y^ ( [ 12S L] zs*; 

(02, Wi 1 1 i ams p<=0. 0 2 5), ttf^flf 7#^<D-f > 

XV >±¥t-m&1fMlzm±VZz (0 3, Wi 1 1 i amst^, p<=0. 0 
25) . SISS^J4 10ftW5*; hfcfiViT, -f >X U 

mmm 134 (2E)~3-(2-^;^d-4-^ h^y^—MT^ umx^jv 

25 'H NMR (CDC 1 3 ) <5 1.33 (3 H, t, J=7. 1 Hz), 3.83 (3 H, s), 4.26 (2 H, q, 
J=7. 1 Hz), 6.41 (1 H, d, J=16.2 Hz), 6.61-6.73 (2 H, m), 7.45 (1 H, t, 
J=8.6 Hz), 7.75 (1 H, d, J=16. 2 Hz) 0 

#MH* 1 3 5 3-(2-y;P^"P-4-^ h + i/7x^» 7"D \d^r>m^)V 
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#%0)J4 3 tmmzVX, (2E)-3-(2-^;^D-4-^ h^v7x^)7f U 

)UM^)]s£mib&&frzmmik&w&m&teftm£isTnfco 84*. 

'H NMR (CDC1 3 ) 5 1. 23 (3 H, t, J=7.2Hz), 2.58 (2 H, t, J=7.6Hz), 
2.90 (2 H, t, J=7.6Hz), 3.77 (3 H, s), 4.12 (2 H, q, 1=7.2 Hz), 6.57- 
5 6.63 (2 H, m), 7.07-7.13 (1 H, m). 

###J1 3 6 3-(2-7 JVtD-4-k H xnjV) 7d Ht>tX^V 

##0!|3 6 tmrnzL'-Z. 3-(2-7;^P-4-^ h ^ :7 x ~fu fcf^"> 

^ 83%. 

10 'H NMR (CDC1 3 ) <51.23 (3 H, t, J=7.2Hz), 2.58 (2 H, t, J=8. 1 Hz), 

2.89 (2 H, t, J=8. 1 Hz), 4.12 (2 H, q, J=7. 2 Hz), 6.51-6.56 (2 H, m), 
7.01-7.06 (1 H, m). 

##0>J1 3 7 (2E)-3-(2-^ D P-4-t Hd^>'7iXJ1/)7^ UM^^V 

15 m&mvtwthTnti* m. 

>H NMR (CDC1 3 ) 6 3.83 (3 H, s), 5.99 (1 H, br s), 6.33 (1 H, d, J=16. 1 
Hz), 6.79 (1 H, dd, J=8.6, 2.4 Hz), 6.94 (1 H, d, J=2.4 Hz), 7.53 (1 H, 
d, J=8. 6 Hz), 8.05 (1 H, d, J=16. 1 Hz). 

##^ijl 3 8 3-(2-^nn-4-t \*u*zsyx.~)V) 7u¥jr>m.x?-)l 
20 #%#|4 3 tmmiZhT, (2B)-3-(2-7nD-4-kFn + ^7x-;W77U 

'H NMR (CDC1 3 ) 62. 62 (2 H, t, J=7. 9 Hz), 2.99 (2 H, t, J=7.9 Hz), 
3.68 (3 H, s), 4.95 (IE, s), 6.67 (1 H, dd, J=8. 3, 2.6 Hz), 6.87 (1 H, 
d, J=2. 6 Hz), 7.10 (1 H, d, J=8.3 Hz)„ 
25 #^#113 9 4-7 i^;H-7'D t!;hl, 3-^7 y-;W-7 5 > 

2-^na7th7x7> (4.45 g, 28. 8 mmol) £ N-7a Mfrtt*? V? 
(3.40 g, 28.8 mmol) <D3L$ (50 mL) BKthUfA (3.07 g, 

37.4 mmol) 1. 5 BMini&SSSiS Lfc. SJSS$£K:*£*D*.> Stti^S-^ 
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it&m (5.64 g> 92X)£&fi*S|&£LT#&. 

l H NMR (CDC1 3 ) 61.00 (3 H, t, J=7.2Hz), 1.60-1.78 (2 H, m), 3.19- 
3.29 (2 H, m), 5.38 (1 H, br s), 6.70 (1 H, s), 7.25 - 7.41 (3 H, m), 
5 7.77 - 7.81 (2 H, m). 

#%#J 14 0 N, 5-y ^ 5^Jl/-4-7 x " J1/-1 , 3-^7 5 > 

##0»J 13 9 £|hU£K:L<T> 2-^P^-l-7i-;^D/0-l-t><!: 

t btifc. ft* 57X. 
l H NMR (CDC1 S ) 6 2.40 (s, 3 H), 2.85 (d, J=3. 3 Hz, 3 H), 5.79 (br s, 1 
10 H), 7.26-7.31 (m, 1 H), 7.36-7.41 (m, 2 H), 7.56-7. 58 (m, 2 H). 

14 1 4, 5-y^?;hN-7a fc!;V-l, 3-^7 % /— JW2-75 > 

Tfrzmmit&ydzn&mmtvTmz. urn m. 

l H NMR (CDC1 S ) 6 0.97 (3 H, t, J=7.0 Hz), 1.58 - 1. 70 (2 H, m), 2.10 
15 (3 H, s), 2.18 (3 H, s), 3.15 (2 H, t, J=7.0 Hz), 4.89 - 5.07 (1 H, m). 

0mmi 3 9 t^CUT, 2-7 , Dt-l-7x^n/1>-l-t>t 
U&l'tttrUTfrZttfc&to&n&mBitL'Cftlt. 23!«o 
l H NMR (CDCl s ) 6 0.97 (3 H. t, J=7.4 Hz), 1.57 - 1.70 (2 H, m), 2.40 
20 (3 H, s), 3.17 (2 H, q, J=7.4 Hz), 5.23 (1 H, br s), 7.25 - 7.31 (1 H, 
m), 7.36-7.41 (2 H, m), 7. 55-7. 59 (2 H, m) c 

##M1 4 3 4- [ l> (4-7 jc 3-3^7 V — T JU) 7 ^ y* ] * ^ 

N-^?;M-7x^JH, 3-^77-^-2-7$ > (1.67 g % 8.8mmol) (D 
25 R,N-^^?M;i/A75 H (25 mL) mWc\Z 6058 TMHfc?- HJ (350 mg, 
8.8mmol) §Jn*T 30 $HBHfc#L 4-(:/n^*^;V)^J > #m;*5F;i/ 
(2.1 g, 9.2mmol) £iax.7c. iS-&4&*MT? 1. 5 WrMflt^l/fc©-fe, 
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mmit^m (2.6 g, JR^ 86*) ItMfetlTHrc, 
'H NMR (CDC1 3 ) 6 3.08 (s, 3 H), 3.90 (s. 3 H), 4.85 (s. 2 H), 6.75 (s, 
1 H), 7. 27-7.43 Cm, 5H), 7.86 (dd, J=8.4, 1.4 Hz, 2 H), 8.02 (d, J=8.4 
5 Hz, 2 H)„ 

###J1 4 4 [4-[[^^;K4-^oinjl/-l,3-^T % /— J1/-2-- fJW75;]^? 

3ki$T, 4- [ [* 5P;V (4-7 x ~)\>-\, 3-^T V/— — f ;W75/]^ ^ 
(2.06 g, 6.1 mmol) 0fh7kHQ77> (30 mL) mffilZ 

io o.9 m 7mit^vyj-)vr)v^^^^ymm (30 mi, 27 mmoi) ^jp 

^^)JMM7A^a-7h^77>f- (^1}->/f^x^;W=l:l) 
tSiU ^M-fk^ (1.9 g, JR* 9 85K) £6&!|fr;fc£bT#£:. 
15 'H NMR (CDC1,) 5 3.07 (s, 3 H), 4.67 (d, J=5. 8 Hz, 2 H), 4.77 (s, 2 H), 
6.72 (s, ID, 7.23-7.42 (m, 7H), 7. 83-7.89 (m, 2H) 0 

4 5 4-[[x^;K4-^3i— ;u-i 5 3-^TV— ;i/-2— r;v)T^y]^^ 

###11 4 3 tmUlzVX. N-X^H-7i-JV-l,3-?7 4 /-;i/-2-75 
20 iTifc. SQ%o 

'H NMR (CDC1 3 ) 5 1.24 (i, J=7. 2 Hz, 3 H), 3.52 (q, J=7. 2 Hz, 2 H), 
3.91 (s, 3H), 4.83 (s, 2 H), 6.72 (s, 1 H), 7.24-7.44 (m, 5 H), 7.82- 
7.86 (a, 2 H), 7.98-8.02 (m, 2fl)„ 

###J1 4 6 [4-[[X^;K4-7ai-;i/-l,3-^T\/— ;V-2— fJl/)75 
25 ;W7x^W^^/-jk 

#%0U 4 4£:[hI4£K:LT, 4- [[X?;i, (4-7 x - , 3-^7 V^- ^-2-< 

JR# 6 9*o 
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'H NMR (CDC1 8 ) (51.23 (t, J=7. 1 Hz, 3 H), 3.51 (q, J=7. 1 Hz, 2 H), 
4.69 (d, J=4.8Hz, 2 H), 4.76 (s, 2 H), 6.71 (s, 1 H), 7.24-7.39 (m, 7 
H), 7. 83-7. 87 (a, 2 H)„ 

###J1 4 7 4-[[(4-7xnjV-l,3-5 1 T % /-;V-2-^;i/)(^Dt!;V)T^y] 

mmmi 4 3 t^ElfcLT, 4-7oir.;i/-N->'*Dlf;i/-l,3-^Ty-;W2-T 

'H NMR (CDC1 3 ) (5 0.93 (t, J=7. 7 Hz, 3 H), 1.64-1.74 (m, 2 H), 3.40 (t, 
1=7.7 Hz, 2 H), 3.91 (s, 3 H) , 4.85 (s, 2 H) , 6.72 (s, 1 H), 7.23-7.42 
10 (m, 5 H), 7.82-7.85 (m, 2 H), 7.99-8.01 (m, 2 H) = 

4 8 [4-[[(4->'a:^.;i/-l,3-^Ty-;W2— f^X^Ptf^T^y] 

144 tH«IICUT, 4-[[(4-7x-JH, 3-?7y-;h2--f )V> W 

u tf;i/> 75/] *7-)\smM.mm* e>^m^sr^»^#i t tx# 

15 fc, i» 67%. 

'H NMR (CDC1 3 ) 60.93 (t, J=7.4Hz, 3 H), 1.62 (t, J=5. 8 Hz, 1 H), 
1.64-1.74 (m, 2 H), 3.40 (t, J=7.7 Hz, 2 H), 4.69 (d, J=5. 8 Hz, 2 H) , 
4.79 (s, 2 H), 6.70 (s, 1 H), 7.24-7. 39 (m, 7 H), 7.84-7.87 (m, 2 H) B 
1 4 9 4-[[^^;i/(5-^5 = -;V-4-^x^i;W, Z-J-TV-lV-t— i)V)7 

20 

##f!|14 3t^(:LT, N,S-S?*^JU-4-7^~JV-l,2-^TV— )V-2^ 

'H NMR (CDCl 3 ) <5 2.42 (s, 3 H), 3.03 (s, 3 H), 3.91 (s, 3 H), 4.75 (s, 
2 H), 7. 26-7. 33 (m, 1 H), 7.36-7.41 (m, 4 H), 7. 62-7. 65 (m, 2 H), 8.01 
25 (d, J=8.3 Hz, 2 H) 0 

###ll 5 0 [4-[[^^;K5-^^-4-7oin;i/-l,3-^Ty-;i/-2-'f )V)T 

4 4<!:»IT, A-ll*^)\,(S-*?-)\,-4-y 3l~)V-\,Z-?-T^ 
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'H NMR (CDCI3) 62.42 (s, 3 H), 3.02 (s, 3 H), 4.68 (s, 4 H), 7.26- 
7.41 (m, 7 H)> 7.64 (d, J=7.5 Hz, 2 H)„ 
5 15 1 4-[[(5-^?Jl/-4-^o:-;V-l,3-^Ty-;W2-'l';V) C/n tf 

##0i|i 4 3 iinmzhXs s-*^)V-4-y ^nju-N-yntf^-i^-^TV 

-;W2-T5>^S^S-fb^tl^fe?ft^ibT#^ 0 W 79*. 
'H NMR (CDCI3) 60.92 (t, J=7. 4 Hz, 3 H), 1. 66-1.72 (m, 2 H), 2.41 (s, 
10 3 H), 3.32-3.37 (m, 2 H), 3.91 (s, 3 H), 4.77 (s, 2 H), 7.26-7.41 (m, 
5 H), 7.61-7.63 (m, 2 H), 7.98-8.01 (m, 2 H)„ 

m^m 152 [4-[[(5-^?;w-7izjhi, 3-^t v-;u-2-r;i/) (yn tf 

4 4^fsl^^bT^ 4-[[(5-^^;i/-4-^ain;i/-l,3-5 : -TV-;i^-2- 
ilTffc. W 78%o 

'H NMR (CDCI3) 60.91 (t, J=7.4Hz, 3 H), 1. 57-1.72 On, 2 H), 2.41 (s, 
3 H), 3.32-3.37 On, 2 H), 4.68 (d, J=5.8 Hz, 2 H), 4.70 (s, 2 H), 
7.24-7.41 (m, 7H), 7.63-7.65 (m, 2 H). 
20 #5t#ll 5 3 3- [ 5^JV (4-7 x - jhl , 3-?7 !/-;i/-2-i" jW 7 5 7 ] ^ ? 

14 3 il^^JCLT, N-^^-4-7i-;H, 3-5P71/— JP-2-7 5 

fe 0 i« 72*. 

25 'H NMR (CDClj) 6 3.08 (s, 3 H), 3.91 (s, 3 H), 4.83 (s, 2 H), 6.74 (s, 
1 H), 7.25-7.44 (m, 4 H), 7.58 (d, J=7.7Hz, 1 H), 7.85-7.88 (m, 2 H), 
7.96-7.98 (m, 1 H), 8.03 (s, 1 H)„ 

15 4 [3- C O (4- 7 a: ~ 1 , 3-^ X V — 71^-2 — T iWTS/J^f 
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JR* 95%. 

5 'H NMR (CDClj) 5 3.09 (s, 3 H), 4.69 (d, J=5. 8 Hz, 2 H) , 4.78 (s, 2 H), 
6.73 (s, 1 H), 7.24-7.40 (m, 7 H), 7.85-7.88 (m, 2 H). 
##0?il 5 5 4-[[(4-7xZJH,3-f7y-iH- OW^*] .>WW£J&# 

###!ll 4 3 tPJilfcbT, 4-7x^;hl, 3-f77-;V-2-5 ; t-Jl't 4- 

io &u**r)v)&&mm*^jv&b&u<t&m&&&to&£Lx&it. mm 

79». 

'H NMR (CDC1 3 ) 5 3.90 (s, 3 H), 4.54 (s, 2 H), 7.31-7.45 (m, 4 H), 
7.49 (d, J=8. 3 Hz, 2 H), 7. 86-7.90 (m, 2 H), 7.96-8.00 (in, 2 H)„ 
###1 15 6 [4-[[(4-7 x-;hl, 3-f77-Jl/-2-< jWft] ^fJW 7 x 
15 njW^^y-jb 

##0y 144 tmmzvx, 4-[[(4--7oi-jv-i, s-yyy-^-i- f 
^•]^^jW5fcja.*«^5 i JW)&>e>«j8fls^«sefet&*fcUT#fc. 85« 0 

'H NMR (CDC1 3 ) (51.67 (t, J=5. 4 Hz, 1 H), 4.51 (s, 2 H), 4.67 (d, 
J=5.3 Hz, 2 H), 7.26-7.44 (m, 8 H), 7.89 (d, J=8. 1 Hz, 2 H). 
20 ###1157 N-(4,5->>fc hCl,2-d][l,3]^TV > -;l/-2-l';i/)yD 

2k#T> 4,5->;t: h*P^7 h [1,2-d] [1, 3]f 7y-;k2-75> (1.50 g, 
7.4 irunoO <DtZV5?> (20 ml) mWzmt^a tf^--;Kl. 03 g, 11 mmol)£ 

77-f- (^*u->/wiix^;v«3:i) xmmv. mmit-^m (1.75 g, jr^ 

91*) ^iltife, 

'H NMR (CDC 1 3 ) 51.14 (t, J=7. 5 Hz, 3 H), 2.33 (q, J=7. 5 Hz, 2 H), 
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2.96-3.09 (in, 4 H), 7.18-7.28 On, 3 H), 7.71 (d, J=7. 5 Hz, 1 H)„ 
15 8 N-^P tf;V-4, K U±7 h [l, 2-d] [1, 3] 

5 > 

^K^T, N- (4, 5-^kFnt7b[l, 2-d] [1 , 3] rPT — — T )\>) "7° a /I > 
5 75F (1.70 gs 6.6 mmol) Crh7hHn77> (30 mL) 7jc^bU 
f>)A7;^-7i (749 mg, 20 mmol) »^.T^T 3 B^F^#bfc 0 Bit 
^MJ^A+7MtI#J (9.6 30 mmol) Srtin^T^i&T 1 BfMil^Ufco ^ 

(^^•9->/MX^;i/=4:l) tiib, (1.32 g, iDUfS 82*) * 

io n&fo*tisTWt. 

'H NMR (CDC1 3 ) (50.99 (t, J=7. 5 Hz, 3 H), 1.62-1.76 (m, 2 H), 2.83- 
2.88 (m, 2 H), 2.99-3.04 (m, 2 H), 3.20-3.26 (m, 2 H), 5.26 (s, 1 H), 
7.10-7.26 On, 3H), 7.70 (d, J=7.9 Hz, 1 H)» 

##091 5 9 4-[[i5-ybFnt7h[l,Z-d] [1, 3]5P7\/-;W2-f ;K:/a 
15 t!JV)7a/]^?jWSlfSI^^ 

##0ijl 4 3 t^CUT, N-^Db!M.5-$?k Hot7b[l,2-d] [1,3] 
5 1 7 , /->-2-75 >^6««ft;^(lSil!ltt«li:UTftfc. W 78*. 
'H NMR (CDC1 3 ) 50.93 (t, J=7. 5 Hz, 3 H), 1. 63-1. 73 On, 2 H), 2.82-2.88 
On, 2 H), 3.02 (t, J=7. 8 Hz, 2 H), 3.38 (t, J=7.8 Hz, 2 H),. 3.90 (s, 3 

i 

20 H), 4.81 (s, 2 H), 7.09-7. 26 On, 4 H). 7.41 (d, J=8. 1 Hz, 2 H), 7.99 
(d, J=8. 1 Hz, 2 H)o 

##Ml 6 o [4-[[4,5-^h Hnt7 ha,2-d][l,3]^T^/-;j^-2-r;K^ 
##0ijl 4 4i»bT, HUj-^kHD^ Ml, 2-d] [1,3] 3^7 V- 

25 ;i/-2— f ;i/ C7°d tf;i/) 7 $ y ] ^ * ASK * ^)Vis* zm&fc&m 

ttlJtlTifc. JR2£ 63Ko 

'H NMR (CDC1 3 ) 50.93 (t, J=7.4Hz, 3 H), 1 . 63-1 . 73 On, 2 H), 2.82-2.87 
(m, 2 H), 2.99-3.04 On, 2 H), 3.35-3.40 On, 2 H), 4.68 (d, J=5. 1 Hz, 2 
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H), 4.75 (s. 2 H), 7.09-7. 40 (m, 7 H), 7.78 (d, J=7.5 Hz, 1 H). 

###) 14 3 ilTOfcbT, 4, 5-^^^;i/-N-ya tf;Wl, 3-^7 — 
5 TS>A^aaift'&«ft*at6tft!R*fcbT»fc. JR# 68*o 

»H NMR (CDC1 3 ) 6 0.88 (t, J=7.4Hz, 3 H), 1. 56-1.66 (m, 2 H), 2.12 (d, 
J=0.8 Hz, 3 H), 2.18 (d, J=0. 8 Hz, 3 H), 3.25-3. 30 (m, 2 H), 3.90 (s, 
3 H), 4.71 (s, 2 H), 7.33 (d, J=8. 5 Hz, 2 H), 7.96-8.00 (m, 2H) D 
&mm 16 2 [4-[[(4, 5-5>*^JWl, 3-^T V/-;i/-2— OV) C/p tfJW7> 

io si*^)V\ , 7x.—)V\*9 s—fr 

#%0»J 144i:^:l/T^ 4- [[(4,5-^^ J-)V-\ , 3-^T V — — f 
LT#f;. JR¥ 63*. 

«H NMR (CDClj) 50.87 (t, J=7. 4 Hz, 3 H), 1.56-1.66 (m, 2 H), 2.13 (s, 
15 3H), 2.18 (s, 3H), 3. 25-3. 30 On, 2 H), 4.64 (s, 2 H), 4.67 (s, 2 H), 
7.24-7.33 On, 4 H). 

6 3 (2',6'->5^^;nf7ai^;w-4-^;i/)^^y-;w 

U-^Pt^x^W^^;- ;K5. 00 g, 32 mmol). (2,«-^^7z- 
;Wa)5n>H* (5.77 g, 39 mmol)> KM^-MJ^A (10.2 g, 96 mmol) Shjl/ 
20 X>-^37/-;i/-7K (5:1:1, 210 mL) fc*#U TJW^tti&bfc^, ^ 1> 
7+Xh'J7i-W77/f>/^^A (1.85 g, 1.6 mmol) £;&D*-#:. S 

to%jsmjL7)\>'vmm\sit. mmm^m. &m'&mmv?z. mm&z/vtJt? 

25 (4.44 g> 65*) ^efe^tUTifc. 

■H NMR (CDC1 3 ) 5 1.69 (1 H, t, J=6.0 Hz), 2.03 (6 H, s), 4.76 (2 H, d, 

J=6.0 Hz), 7.09 - 7.19 (5 H, m), 7.43 (2 H, d, J=8. 1 Hz). 

###|1 6 4 3-(4-((3-7i/ + ->^>^l/)t+^)7x^)7 , n/t>-h 
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###|3 1 tmmiZLT, S-7x.;*r>"<>i?)VT)\'U-)Vt. 3-<4-fc FD 

«3*S 95 % e MS 330.1 (MH + )o 
5 ###|16 5 (lZ)-N-b HP^r->-3-(4-((3-^aiy^->^>>5;W^^rv')7 

t HD^-> T (1.05g, 15. ImmolK hll X^TS >(3. Oml, 

21. 5mmol) <DV *^)V*)\'ib*>> H (30ml) J»»«E&M*C 30 #Mflf#&, 3- 
(4-((3-^x 7 ^ri/^>5?JW Or**/) 7°U /t>X h U JKO. 5g, 

10 1. 52mmol) £Un*.fc. *©il<&*r* 1V<Z~T: 18 RffflH»«*«k KJtS»tt*»Kx 

MS 363.1 (MH*)o 

15 ###116 6 l-(tert-^h^v^;W7^-;W-3-t Hn^->^^JI/-1H--1'>H 
-)V 

l-(tert-^b^->^^^:;W-lH— T >H~;W3-*Jl/#>^y^X7,^ 
;P (2. 5g, 9. 08mmo 1) ©ilTK^ h5kHD77> (40ml) ig^fc^T, 1 . 5M-S? 
^yy*^^mi\:y)V^-^^hJVX.>mmUml, 21mmoi> <&ira^_. 21^^ 

(2.3g, 100*)*&#fii|&*M&£LT#;fc. 

'H-NMR (CDC1 3 ) £ 1.67(9H,s), 4. 84 (2H, d, J=6. 0Hz), 7. 14-7. 38(3H,m), 
7. 58(lH,s), 7.64(lH,d, J=7. 5Hz), 8. 13 (lH.br d, J=8.1Hz). 
25 ###! 1 6 7 2-b HD=| : >'^;h3-^ r^~>* h^->-l-^>\/^3-;7x> 
###11 6 6 tmmzVTs 3-^ h^y^ h^y-M>y^t7z>-2-» 

'H-NMR(CDCI 3 ) <5 2. 72 (1H, t, J=6. 6Hz), 3.68(3H,s), 4. 80 (2H, d, J=6. 6Hz), 
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5. 11 (2H, s), 7. 30-7.43(2H,m), 7. 66-7. 82(2H,m) . 

###ll 6 8 2-t ^U^U^)V-Z-{l-^^)V^>-J)V^r^->')-\-^yV9- 

5 x >-2-% >n* ^nxfjvi d mmit&rn (58*) ^mn^mvtm tvx 

'H-NMR(CDCl 3 ) 6 2.42(3H,s), 4. 50 (2H, d, J=5. 2Hz) , 5.17(2H,s), 7.10- 
7.82(8H,m). 

###11 6 9 (2' ,6' -^*3Ml/-6-* Y^\f.y^-)V-Z- f;W *&S—)V 

io 9 9&ztmmm2 o o tmm\zvx, nmfc&m&m&te 

«ftilt#fc, JR2fs 76% 0 

•H-NMRCCDCl,) 6 2.01(6H,s), 3.74(3H,s), 4. 65 (2H, d, J=5. 2Hz), 
6.97(lH,d, J=8.4Hz), 7. 03 (1H, d, J=2. 2Hz), 7. 06-7. 24 (3H, m), 
7.35(lH,dd, J=2.6 & 8.4Hz). 
15 ###117 0 (2' ,6' -^^?JH^h^>'h , 7xrjH-fJW^^/-jV 

^j$-r&##0iji 9 9&tf###j2 o o tiftux, mmit&m&m&m 

ft#J<hLT#fc 8 W 82%. 

'H-NMRCCDClj) 6 2.03(6H,s), 2. 37 (1H, t, J=6. 6Hz), 3.92(3H,s), 
4.71(2H,d, J=6.6Hz), 6. 94 (1H, d, J=8. 8Hz), 7. 02-7. 22 (5H, m) . 
20 ###117 1 (2B)-3-(4-^>>»;i/^^~>-2,6-> f ^ h^v7i^)yD^> 

4-t HD^5/-2,6-^^ h+^>X7^ft H (1.0 g, 5.49mmol), ^> 
^7^-;K0JS gl 6.01mol) *JJ;Z» (1.5 g> 
7.41mmol) Of h7hHD77> (120ml) jg^fcl.l'-fTy^^W 
25 >^tr^U^> (1.8 g, 7. 13mmol) ^pmT^MX. MMT 18 mMMWLfr. 
fcfom\Z>>3i^)l,jL— ^;Kl20ml) ^nA., ^ffil>7WM/£»JLT, « 
?:MffiiliilL7t, TO^WWD?h^77^- (g^X^:^-*}- 
>=2 : 3-1 : l) fc#U 4~^y^jU^^-2,6~^^ h^>^.>XTJU 
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X^Kl.lg, 4.91mml)^J;^60%7K^t;^-h U^ACO. 17g, 4. 25mraol) ©f 

^7tHD77> (40mo m%L*frftiT \o frmmft^rz.o z.<Dmmzi-^> 

vUM-^v-2, h+e/^>X7Jl/rh F (1. 2g) £Jn7U MWiZ^X^ 

(1.2g)^il#^^tbT:#^:. IR$S 64%. MS 343.1 (MH + )« 
###ll 7 2 (2E)-3-(4-b ^'>7x-iW7'D/t>il 
10 f^XXr^ 

3-(4-^>>5;^^->-2, 6->?;* h^y7x-;P) ^EI^^X^I/XXtVV 
(1. 2g, 3. 50mmol):feJ;tf 10%A°^'7 A -^3$ (0. 40g) ©X^/-;K30mI) £ 
rh7hHD77> (30ml) Oj@-&»»t*7k*»i8»T, Silt 1 8 ttPQjft&L 

fe= mm&mmimx^ *ftk&&&ii\s 

15 T#7c 0 -JRafS 90% o MS 255. 1 (MH + ) 0 

7 3 3-(2,6-^^;^n-4-^ h^5/7i^V)7'D; , ?>tX^X 

^x?;^t> * y iix^jvxx t-jv (2. 34g, 1 0. 4mmi) 43 «t n 60 % #*fb 

7^bU^A(0.38g, 9. 50mmol)<£>^h5t: h*D y?> (40ml) aMfc&SkJ&T 10 
20 frmmftlrfco 2, 6-v?7;i/tP-4-/ h^->^>X7^T t H 

(1.5g, 8.71mmol)&;&n*., SiBi:ST#iaU^S 4 W^bfe, 

n?h^77^- (BKx^k'A^>=l : 10-1 : 5) fc#U 

mhvxnr^ w& 52%. ms 245.0 (mh + )„ 

#*Wl 7 4 3-(2,6-77Mn-4-hHD+y7xr;W7D/'?>ii^ 
xXr^ 
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4.79mmol)> Mt7)V^. ~V A (1. 9g, 14.2mmolK $ >7^-;Kl. 7ml, 

9. 80mmol) C^OD^^ (20ml) *3k»T* £>^i&T? 4 P#iaj«#l,£. 

1 : 10-1 : 5) KitfU «Hfl^»(l. Og) ^HH^^t ; LT#fc. JR 
^ 91%, MS 230.9 (MH + )» 

###117 5 (6-^>^;V^-^r>'-2' ,6' -V *?-)\<-\i.7 zl—)V-Z-^ M * 
10 jr/—)V 

W&TZ>mmmi 9 9 £^###12 0 0 3E£ft;^tt&&6ffi 
tttLTlfc. JR* 37% D 

'H-NMRCCDClj) (5 1.56 OH, t, J=5. 6Hz), 2.04(6H,s), 4. 65 (2H, d, J=5. 6Hz) , 
5.03(2H,s), 6.96-7.44(llH,m). 
15 ##0!|17 6 (2,6->?^^;^^^-;i/)[4-(l,3-> ? ^-^V^>-2-f )V) y 

M 

^P^isVA (1.20g) Sr-^h^t^n^7> (50mL) ^T&L < fc^Jgif 
3>7fft (lOmg) ^iOA, 2-(4-^Dt7x-;W-l,3-mV7> 

do. og) *a»*c«fTbfc. ^T>^T^> imm&%m 

20 Iffeft, 2, 6 - ^/fjK>X7Jl/f t F (5. Og) ©f h 7 1 H n 7 7 > 

(20mD mmzowmrvfro mrmrm. KmM&w*mmzmvTz z 
\z i mm^m^rco fcfom&w&mmmyy^v^kmwiizmg* mm 

h??y-<(--vmmVfco »X?;1/-aW> (^J£T?1 : 9^6,7 : 3 
25 ^7>?X>H 'CJggrrSCtfc.kD* ^Mit^m (9. lOg, JR$K 
73%) mitttllffc. 

'H NMR (300 MHz, Chloroform-D) 6: 2. 14 - 2.23 (1 H, m), 2.26 (6 H, s), 
3.97 - 4.19 (4 H, m), 5.79 (1 H, s), 6.35 (1 H, d, 1=4.1 Hz), 7.03 (2 
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H, d, J=7.5 Hz), 7.05 - 7.2(1 H, m), 7.29 (2 H, d, J=7. 7 Hz), 7.35 - 
7.45 (2 H, m). 

7 7 (2 ) 6-i?^^l/7x^l/)[3-(l ( 3-mV7>-2-<;W7x- 

5 17 6 tmm\zhTi$km<k&M*mc B &m •. 74% m&tewtm) . 

'H NMR (300 MHz, Chloroform-D) 5: 2.17 (1 H, d, J=4.3Hz), 2.27 (6 H, 
s), 3.87 - 4.23 (4 H, m), 5.77 (1 H, s), 6.25 -6.4 (1 H, m), 7.0 - 
7.55 (7 H, m). 

7 8 [4-(2,6-^^5 L ;i/^>>?;i/)^ain;i/3^^y-;i/ 

10 (2, 6-i^y ^)Vy x - )V) [4- (1 , 3-v^^V 5 >-2--f ;W 7 x ~)V] * ? J - 

;i/ (7. log) , ^Dohij^?;^7> do. 8 g) » svik^hWA ds.o 

g)\ 7th^K'j;V (50mL) (OWfe®* 50t;T 1 NpM^#jBHffc. RJ&fg 

-^3r+>-> (^JtTl : 9^6 7 : 3t^5^X>M T?J8irr& Hit 
£9, 4-(2,6-i?^^J^>S?;V)^>'XT;i/7 ; ti h*^tMittT#fc„ 
'H NMR (300 MHz, Chloroform-D) 5: 2.23 (6 H, s), 4.13 (2 H, s), 7.05 
-7.2 (5 H, m), 7.76 (2 H, d, J=8. 3 Hz), 9.95 (1 H, s). 
20 Z.O)it^m (3.70g) §r^7th'D77> (50mL) »C##U OtC^i 

l/T^ 7K^bu^>7A7;p^-^A d.og) zfrgmifte&zmzrzo o^ct? 

lNFr^#^if7c^> flKK^-hU^A 10*W» (5.0s) SrJDA, Sjc&^ti 

rcmmm&mffihx. &mik&m (3.43g, jr#6ix) s^tM^iUT 

25 #fc„ 

'H NMR (300 MHz, Chloroform-D) 5: 1.54 (1 H, t, J=6 Hz), 2.23 (6 H, 
s), 4.05 (2 H, s), 4.64 (2 H, d, J=6 Hz), 7.00 (2 H, d, J=7.9 Hz), 
7.05 - 7.15 (3 H, m), 7.24 (2 H, d, J=8. 1 Hz) 
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m^mi 7 9 [3-(2,6-^^^Ji/^>> ? ;i')7ai-;i/3^^y-;i/ 

>-2--()V)y^=L ;W^^/-;i/^e», ^^k-B-ti^^bfco W : 52* (It 

5 l H NMR (300 MHz, Chloroform-D) 6 : 2.24 (6 H, s), 4.06 (2 H, s), 4.62 
(2 H, s), 6.8-7.4 (7 H, m). 

8 0 3-(4-{[4-(^aD/fJW^>i;jW^i/}7x^)yDA> 

4- a a ;* ^ > -J)V7 )V 3 — ;K4. 68 g ) , 3- (4- tHn4->7x^W 

10 ^un>m^^)V(5.40g), h'j7xrj^7^>(9. 20g)£h;l/X>-r h 
7k FD:7 5>(60-30mL)<2^-&MU;r^U or^J^SJbTTV^Jl/^ 
>^x^;K40*h;i/x>^, ls^g)^^^^^^^^^. ?TFif&T 

mm® & ~> u # yjvjj ^Azn^btf^yj -«tfc. mm^)v - ^ 

is u-> c^mtb-ei : 19^5) 1 : i s-eif^> ? x>» xmirrs £ iz\Z& X) . 

^M^^l(5.19g, W54*)^iM^tbr#fc. 

'H NMR (300 MHz, Chlorof orm-D) 5: 2.59 (2 H, t, J=7.7 Hz), 2.89 (2 H, 
t, J=7.7 Hz), 3.66 (3 H, s), 4.59 (2 H, s), 5.04 (2 H, s), 6.89 (2 H, 
d, J=8.7 Hz), 7.11 (2 H, d, J=8.7 Hz), 7.35 - 7.45 (4 H, m). 
.20 ###118 1 N—T V 7^JH-7 x-Jhl, 3-f7V'-;h2-7$ > 

2-7*D ; E-l-7i-jH^/> (4.0g) > N-JV^Jls^mm (2. 60g) , 
N,N-i?^^*M75 H (15mL) <DM&m&MUT" 1 nftfriZl&glt. ^ 

^x ?-)vm &mm £ -> u * ^^u^vif^y^ -xmm 

25 Lfco Wx^Iz-A+it^ (MJt-ei : 9j^£2 : 1 *T^>>X>h) 

TMpg-r^ciifc^o, ^m^m (3.3o g% 71%) $f«itbT#fc. 

'H NMR (300 MHz, Chloroform-D) 6 : 1.01 (6 H, d, J=6. 6 Hz), 1.89 - 
2.04 (1 H, in), 3.05 - 3.15 (2 H, m), 5.26 (1 H, broad s), 6.69 (1 H, 
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s), 7.25 - 7.3 (1 H, m), 7.3 - 7.4 (2 H, m), 7.75 - 7.85 (2 H, m). 
###J 18 1 tmUlZVTMTO^m 1 8 2- 1 84CD^^b&. 

###J 18 2 N~f y^a tf;u-4-7x~;i/-i, 3-?7y-;v-2-7$ > 

W80J!. St&ift^. 'H NMR (300 MHz, Chloroform-D) 6: 1.31 (6 H, d, 
J=6.3 Hz), 3. 65 - 3.80 (1 H, m), 4.95-5.05 (1 H, m), 6.69 (1 H, s), 
7.2 - 7.4 (3 H, m), 7.7 - 7.8 (2 H, m) 

###118 3 tt-^3ris)l-4-y 3L~)l-l, 3-?7 , /-jk2-75> 
)R^94%o ^&?«% 0 'H NMR (300 MHz, Chloroform-D) 6 : 0.8-1.0 (3 H, 
m), 1.1-1.5 (6 H, m), 1.5-1.8 (2 H, m), 3.2-3.4 (2 H, m), 5.20 
(1 H, broad s), 6.70 (1 H, s), 7.15-7.5 (3 H, m), 7.7-7.8 (2 H, m) 

18 4 N-(3~^ -4-7 x ZJhl , 3-5FT V— )l-2~7 > 

iR*9 1% D jftfitttt*. *H NMR (300 MHz, Chloroform-D) <5 : 0.96 (6 H, 
d, J=6. 6 Hz), 1.40 - 1.65 (2 H, n), 1.65 - 1.8 (1 H, m), 3.2-3.4 (2 
H, m), 5.13 (1 H, broad s), 6.70 (1 H, s), 7. 2 - 8.05 (5 H, m) 
##0jl 8 5 N-^atT;V-4-[4-(hU 7^a/^W7x^;W-l,3-f7V 

2-7*DqE-l-[4-(hU7MP/5 : JW7xz;Hx^7> (5.34g) , N-7°n 
M^^-Wm (2.60g) , :r^/-jp (50mL) 1 

(5. llg, JK$70%) ^^feM^tbT#feo 
'H NMR (300 MHz, DMS0-D6) <5 : 0.96 (3 H, t, J=7. 4 Hz), 1.45 - 1.8 (2 H, 
ffl), 3.31 (2 H, t, J=7. 0 Hz), 7.30 (1 H, s), 7.75 (2 H, d, J=8. 5 Hz), 
8. 00 (2 H, d, J=8. 5 Hz) 

18 5 t.nmz l/T, £CF<£>##0»J 18 6 18 7 (DikSM 

#t^lJl 8 6 4-(4-^DD7a:-;i/)-N-7 9 Dtf;i/-l,3-^r\/— ;p-2-y$> 
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W&mo i^i. 'H NMR (300 MHz, DMS0-D6) 6: 0.95 (3 H, t, J=7.4 
Hz), 1.4 - 1.8 (2 H, m), 3.30 (2 H, t, J=7. 1 Hz), 7.15 (1 H, s), 7.48 
(2 H, d, J=8.5 Hz), 7.66 - 7. 96 (2 H, m). 

###1 1 8 7 4- (3-;* b^S/^xZi;l/)-N-^D t!;i/-l, 3-f7^JH-7^ 

5 y^timmiM. 

mm 11%. ffiM&B&* 'H NMR (300 MHz, DMS0-D6) d: 0.95 (3 H, t, J=7.4 
Hz), 1.45 - 1.7 (2 H, m), 3.32 (2 H, t, J=7. 1 Hz), 3.81 (3 H, s), 6.85 
- 7.0 (1 H, m), 7. 1 - 7.2 (1 H, m), 7.25 - 7. 4 (3 H, m) . 

18 8 N-^D t!Jl/-5-^x— ;i/-l, > 
10 7z-Jl/7th7^ft F (1.20g) <Dz?#au*?> (lOmL) mmz^m 
(1.60g) SOICTiTU MiClUTl^fl^fc. Kfom&m*m 

mmmzn-7n¥)i>ttmm o.iss) . x^/-;v (30mD ^an^ m 

1 : 9^6.2 : l^T^^v^X^h) ^JBWT^> £ O , 3BHfl*&* 
(120mg, W5%) Sifiigl.ibTifc. 

l H NMR (300 MHz, Chlorof orm-D) 5: 1.02 (3 H, t, J=7.4Hz), 1.6-1.85 
20 (2 H, m), 3.28 (2 H, t, J=6. 7 Hz), 5.30 (1 H, broad s), 7.20 (1 H, t, 

J=7.3 Hz), 7.25 - 7.4 (3 H, m), 7. 4 - 7.45 (2 H, m) 

##M1 8 9 3-(3-^^7x/^5/)^>X7^7 i k H 

J-^D^^T^Tkh' (7.01 g, 37.9 105101). m-ZUV—fr (4.51 g> 

41.7nmol), ttYbM(II) (4.53 56.9mmol)> ftBfc*U^>A (7.86 g. 56.9 
25 mmol), fc?U^> (50 mL) :J3«fctf^/U> (25 mL) ©S-&«*a6SH»H«^ 

170 *C T? 24 ISKfllttLfc:. KfciB'&4&£#*JSk tT >J ^>§METTSS 

U7c„ 38*fcfiBfcX3\fl/£;&P;iU W»fc«UMb&«» }tt$e£ 1 M ffi 
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tt» T'fib> ftJH-fb'S-* (5.80 g, 72*) S^3Kfi?ftJR*tUT»fc. 
MS: m/z 213 (MH 4 ), 

#^yi 90 [3- (3-^ f x y ^ 7 x^;v] / ^ / 

5 3-(3-^^7x/^>')^>X7^fk H (5.80 g, 27. 3 mmol) £l,2->> 
^h^«>X^> (30 mL) *5<fctJ^- h5k HD77> (30 mL) ©g«:»C#fl?U 
^T^Jc^kJjs^^hU^A (0. 567 g, 15.0 mmol) &m%-tc'&, fflfibTZ 

10 ■iJ*m7^07h^57-{- (20*~60% itXf;P/A+U-» Tiff 
iU %tmt&® (4.83 g, iR^ 83*) ^H®fi}ft^tbT#fc. 
»H NMR (CDC1 3 ) 51.66 (t, J=6.0Hz, 1H), 2.33 (s, 3H), 4.67 (d, J=6. 0 
Hz, 2H), 6. 79-6.83 On, 2H), 6.90-6.94 (m, 2H), 7.01 (s, 1H), 7.09 (d, 
J =7. 5 Hz, 1H), 7.19-7.34 (m, 2H) Q 

15 ###119 1 3-(4-y ^Jl/7 x 7 ^y) ^ >X7Jl'f t F 

18 9 i^IIfcLT, 3-7*nt^>X7Afk Ft 1^/— ^ 

MS: m/z 213 (MH + )o 

<*#0U 9 2 [3- (4-* ^ 7x7+y)7x x;W ;* ^ / — ;P 
20 ##^J1 9 Oi^fcbT, 3-(4-^^7x/^»^>X7;l/TkH*e 
*aMb-&***6«|jR*tbT#fe. iR* 86%„ 

'H NMR (CDClj) 51.62 (t, J=6. 1 Hz, 1H), 2.34 (s, 3H), 4.66 (d, J=6. 1 
Hz, 2H), 6.88-6.94 On, 3H), 6.98 (s, 1H), 7.06 (d, J=7.7Hz, 1H), 7.14 
(d, J=8.7Hz, 2H), 7.30 (t, J=7. 7 Hz, 1H)„ 
25 ##0U93 (3-^n^-7oin;U) (^x-Jl/)^^/ > 

JKftT, 3-7'D^E^>V<;i/^PU F (9.50 g, 43.3 mmol) <ZV*>if> 
(30 mL) mmzm<tT)V^^A(Ul) (6.93 g, 52.0 mmol) ^aT'PJn*., 
50 «C tT#^l/t 2 PSW»#l,fc. SJKS-&**3!K*fca^ fft&X^V 
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5X iHX^/A^lJ-» T?*|«b,-aW4lS** (10.7 g, ft* 95%) 

5 MS: m/z 261 (MH 4 ). 

##0U9 4 i-:/n^-3-a-:7x~;i/lf:x;i,)^}'-t?> 

TKJftT. ^^h'J7x^*7*-9A3- (13.3 g, 33. 3 mmol) 
O^-h^t: h*D^5> (80 mL) JH»*fc#y#A t-r/h^F-v F (3.37 g, 

30.0 mmol) ^pm^mx. ^mnm^T. mu-e 4 Nfwa^ufc. 

10 te(3-'^n i E7xnJl') 07x— JW*^7 > (5.22 g, 20.0 mmol) (D^h^fc 
HD77> (20 mL) jSttfcWTU S StCSfCJftTKT 2 WFWHt^b^. 

^icTK^jn^-s SiixfjVTitKi/, ttftUdtofcTaeHK iSiT^i/^AT 

- <'V*U->~10X BBftX^k/^U^) T?*»«U ^Sjk-&^f (5.18 g, 

i5 ir* 92«) &m&mvtwtLTmc. 

MS: m/z 259 (MH*) „ 

##00 1 9 5 3-(l-7xZi;Vtl3:;i')^>XT;l'7 ; t H 

l-^D ; E-3-(l-7x-;i/t , -Jl/) / <>-tf> (1.00 g, 3.86 mmol) ©f b5b 
FD77> (5 mL) ^S^iH^Ea^T^ -78 t: 'fcT«#U 1.6 M n-^ 
20 Jl/U^-^A/^iJ->»«c (3 mL^ 4.8 mmol) ^TL/fc. 1 l?IH!«* N.N-v? 
/fJ|/*^A75 F (0.372 mL^ 4.80 mmol) 3£K:I^?&T? 2 mffl& 

mfe&^vtitffrX^&zu^htfyyj — (^v^>~20% »kx^;p/a 

25 =HJ-» *T?«f»U aSH^tt (0. 626 g, U%) Stfiffi^tttL-Tft 

MS: m/z 209 (MH + )„ 

9 6 [3-(i-^xxi;i/t'-;i/)7x-;i/]^^7-;i/ 
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9 0 tl^itlT, 3-(l-7i^t:-;W^>X7^Tt H*^^ 
l^i&ifiWIiLTifc. W 84S„ 

'H NMR (CDC1 3 ) 61.68 (t, J=5.3Hz, 1H), 4.69 (d, J=5.3Hz, 2H), 5.47 
(s, 2H), 7.24-7.34 (m, 9H) 0 
5 ##0U 9 7 3-(2-^^-l-t7^1/)^>X , 7Jl'Tk H 

l-^U^~2~^^)H-y^U> (3.32 g, 15.0 mmolh (3-^5^71^ 
)l)#U>m (2.13 g, 15.0 mmol) £ 1 M mfc?~ h 0 V &*mm (30 mL), 
2L?/—)l< (15 mL) &£tfh;i/X> (30 mL) ©il?&fci&fl¥U TJl/rf^S^ 
Ufcflfc, Tb7^(hU7i^X7^»/l7^A(0) (0.867 g, 
10 0.750 mmol) ^tn^feo SfSt^7;W>HBMT, 80 "C T 24 P#W^*£U 

Bmmvrco ^^u*^7A^o7h^77^- (^if>~2o% » 

mx^;U/^\^tJ-» "CtttlU *m#i&m (2.39 g; MS 65*) S&Steifi 
15 ^tLT#fc. 
MS: m/z 247 (MH f )„ 

9 8 [3-(2-^^;H-t7f ;w 7x-;H ;i/ 
m^M 190 iisiiifcbT, 3-(2-^^;i/-i-^-^^;v)^>x*yji/7 ; t 
zmmik&M*m&ffim&®®.mhL-cmc 0 m* six. 

20 l H NMR (CDC1 3 ) 5 1.74 (t, J=5.3Hz, 1H), 2.24 (s, 3H), 4.78 (d, J=5.3 
Hz, 2H), 7.20-7. 53 (m, 8H), 7.77-7.85 (m, 2H). 
###119 9 2' , 6' -7^ f ^t'7 i-JH-*^;t;l/rk F 

3-:/a^>Xy;io*k h* (18.5 g, 100 mmol), 2, 6-S?^ 5^Jl/^ a: 

(21.0 g, 140 mmol) £ 1 M j&Hfe^ HJ (200 mL), X37/ 

25 (100 mL) *>£tfb)l'X> (200 mL) 7;P=f>«*Ufc 

7- h^*X(MJ 7x-W77-^ »A7^7A(fl) (5.78g, 5.00 
mmol) ^iQ^Tco fcl&Wi&7Jl'3>mm%.T. 80 r T? 20 WMJl^Ufc. K 
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fr/^y-y) TlMttU 3mtt&*l (20.4 g, i» 97*) 
5 MS: m/z 211 (MH + )„ 

###12 o o {?,V- : ?*^)V\?.yx.~)V-z-'UV)*? S — )V 

2' ,6'-z?* ; 7-)V¥y^—J\'-Z-Z>)WVl>7 £ t F (18.5 g, 88.0 mmol) & 
1,2-v 5 * h + ^X^> (100 mL) 43<fc0^h^t Ha77> (100 mL) <Z>2I$e 
K^fl?U ^TT7K^b*^m^-hU^A (1.66 g, 44.0 mmol) &iH;lfc 

io ra^-e 3 mm. ist>\zmm.~e 3 B#ppM£Lfco ^j&^^mm^aa*., 

Tf&»«» j^JE?iiNIUfe. «->'J*^7A^n7b^77^- oox 

~50* BfflftX5=-JV/^^*9-» tiib. &mfc&VS 05. 6 g, iR* 83K) £ 

15 'H NMR (CDCla) 61.66 (t, J=5.9Hz, 1H), 2.03 (s, 6H) , 4.74 (d, J=5. 9 
Hz, 2H), 7.07-7.19 (m, 5H), 7.35 (d, J=7.5Hz, 1H), 7.43 (t, J=7. 5 Hz, 
1H)« 

#^J2 0 i [3-(2, 6-^^5 1 ;i/7 x ;*^» 7 x-jv] ^ ^ ; - )V 

3-7n^>X7Jkfk 1^ (6.1 g, 32.7 mmol), 2. 6->?^^V7x/-;V 
20 (4.0 g, 32.7 mmol), KflrfSI(II) (4.4 g, 55.6 mmol), (9.0 g, 

65.4 mmol), tf'J> 7 > (40 mL) m-^^ (20 mL) <£>ig£^£, ^ 

**H«T140 TC fcT 16 PMBit#U;fc. S^^Sr?^^, 
j§LTBt?#, 5«*«£E»»b*:. »fcfc»«X^;fttf7kfcT4HRU 

25 3-(2, 6-> ? ^^JV>'xy^>')^>XT;i/xti H (KJ&I'J&fifc^tr) 

A (0.62 g, 16.4 mmol) £ilP;5L£^, HfflT? 2 bfc. 
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mx^=4/i-2/d izummv, n&m&o&mik&w (1.7 g, « 

23%) £#7co 

'H NMR (CDC1 3 )6: 1.60 (1H, t, J = 6.0 Hz), 2.12 (6H, s), 4.64 (2H, d, 
5 J = 6.0 Hz), 6.65 (1H, dd, J = 2. 7, 8.1 Hz), 6.80 (1H, s), 6.97 (1H, d, 
J = 7.5 Hz), 7.02-7.13 (3H, m), 7.22 (1H, d, J = 7. 5 Hz). 

m^m 202 ^K^^t^^^^xr^ft h 

4-t FD^^>X7;l'Tk F(28.2 g, 231 mmol), Rm7J'Jr7A (47.9 g, 
347 mmol) , (3.84 g, 23.1 mmol) S.^ N, N-5^^^;i/*;i/A 

10 75 F (280 mL) <DU^\Z. ^M^T^vUI^O 5 H (27.5 mL, 231 
mmol) «ri0^.s mmzX 24 mmm.&LTc 0 Kfom&ffimx.^MZT%rMV, 

^^(Dmm^m (48 g, IR^98«) *ntc 

•H NMR (CDC1 3 ) 6: 5.16 (2H, s), 7.08 (2H, d, J = 8. 7 Hz), 7.31-7.48 
15 (5H, m), 7.84 (2H, d, J = 8. 7 Hz), 9.89 (1H, s). 

###12 0 3 (2E)-3-[4-(^>^;i/jr^~»7^n;i/3T^ V)Vm tert-y^ 
;i/ 

i?3L^)Vi£7,T£;'%m tert-^;l/ (13.8 g, 51.8 mmol) (DTh7tb*D 
7?>mm (100 mL) IC, OX^MWi: W%7mfc± h V V 2* (2.45 g, 61.2 
20 mmol) nmzX 15 ^WM^bfco ^V^T?, ^S^WIC, <TCa£#T 

4-(^>>?;i/^-^~»^>XT;l/-xli b* (10 g, 47.1 mmol) 0Th7hh'n7 

?>mm d38 mD siTL, Mt3Wtft. mm 
25 ^mmomm^m (13. 7 g , ^94%) ^#fc 0 

'H NMR (CDClj) 6: 1.53 (9H, s), 5.09 (2H, s), 6.24 (1H, d, J = 15.9 
Hz), 6.96 (2H, d, J = 9. 0 Hz), 7.32-7.49 (7H, m), 7.54 (1H, d, J = 
15. 9 Hz). 
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##0!!2 0 4 3-(4-fcFD*$':7x:z;W:/D/*>ifetert-:/5 1 ;i' 
(2E)-3-[4-(^>^;w^^)7x— ;wr^u;nft tert-^;i/ (13.3 g, 

42.8 mmol) , 10%Pd^ (1.3 g) , X^/-;K100 mL) RXSt- h 7 1 I s D 

5 5«t*«ffi*«b, ifiil©«^(7.5g, »«79%)£#fco 

«H NMR (CDCI3) 6: 1.41 (9H, s), 2.50 (2H, t, J = 7.8 Hz), 2.83 (2H, t, 
J = 7.8 Hz), 6.74 (2H, d, J = 8.7 Hz), 7.06 (2H, d, J = 8.7 Hz). 
##0!)2 0 5 3-[4-[(3-^at^>^V)^^]7x-JH7 p n/1>t tert- 

10 3-(4-t Hn + '>7x-JWya^>8 tert-^;K5. 5 g, 24.7mmol)<D 
N,K->^fMM7$ K**<100 mL)^, O^M^T 60**^fb^- h U *7 A 
(1.09 g, 27.2 mmol) IWIM^T 15 ^K^bfe. #V>tf, 2|sjB^4fe 

\Zs OWTS-^D^^^DSH (6.55 g, 25.91 mmol) &1m%-> M 

rn.-vnmmm.wv ft. Rj^m^mm^mzx^v. yK^nm^m^z 
m&M*i<D&miK&m (7. 5 g, jr* 78*) 

'H NMR (CDCl 3 ) <5: 1.41 (9H, s), 2.50 (2H, t, J = 7. 8 Hz), 2.85 (2H, t, 
J = 7.8 Hz), 5.01 (2H, s), 6.87 (2H, d, I = 8. 7 Hz), 7.12 (2H, d, J = 
8.7 Hz), 7.24 (1H, m), 7.34 (1H, d, J =7.5 Hz), 7.44 (1H, m), 7.59 
20 (1H, s). 

##032 0 6 2' , 6' - J?Xf;Hf 7xZ;i/-3-*;^T b F 

l,Z-z?3L^)l>-2-7n : E'<>-¥> (3. 87 g, 18.2 mmol), 3-^1/5 )V 7 acx;V 
#n>^(J.Og, 20.0mmol), 5 s - h Y U 7 ^—))sfc7s 74 >/t5S?*7A 

(0.84 g, 0.73 mmol). fflltf- b U "7 A (5. 79 g, 54.6 mmol), zK(20 mL), X 
25 *? J—)\> (20 mL) (200 mL) CD2S^#f£, 7)V3>&mtS,T— 

rn.mmmm.vrc. K««xf;n:Ttiit. mzxm 
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(3.48 g, XR^81«) o 
'H NMR (CDClj) 6: 1.01 (6H, t, J = 7. 5 Hz), 2.30 (4H, q, J = 7. 5 Hz), 
7.16 (2H, d, J = 7. 5 Hz), 7.31 (1H. m), 7.47 (1H, dt, J =- 1.5, 7.5 Hz), 
7.60 (1H, d, J = 7.5 Hz), 7.71 (1H, t, J = 1.5 Hz), 7.89 (1H, dt, J = 
5 1.5, 7.5 Hz), 10.06 (1H, s). 

##M2 0 7 (2\ 6' -S^X^JUk'^ oi ~;U-3-^ M *9 J —Jl 

2* , 6' ->*X3MH£ 7x.~)b-Z-%)WVl&\l H(3.48 g, 14. 6 mmol) <D* & J 
-;K35 mDRtf^h^fc: Yuy^y (35 mL) (DM&mWz. fci&TT?**^ 
sfc#2fc:M-U#A (0.28 g, 7.3 mmol) *1&XTz$k. HilT? 1 RffHff^bfco 

io mm.* i mzMmzx ph3 \zm&isit&, wkx^wctshru 

*>'J*^*5A^D7 h^77*f- (^^-y->/S^mx^=10/l~2/l) 
tTiHU, *iei*«©«j8flS^«» (2. 82 g, 80%) £#fc 0 

l H NMR (CDC1 3 ) <5: 1.02 (6H, t, J = 7.5 Hz), 1.68 (1H, t, J = 5.7 Hz), 
15 2.31 (4H, q, J = 7. 5 Hz), 4.74 (2H, d, J = 5.7 Hz), 7.08-7.21 (4H, m), 
7.27 (1H, m), 7.33-7.46 (2H, m). 

###12 0 8 2' , 6 ' -z?7)Vt P tf 7 x x;W3-;*7 JV/VV^r t F 

###|2 0 6 tmmzVX, )13tU-2-'7'U*:'<>12>%.Z$ Z-tSsJI 

20 93%) c 

'H NMR (CDC1,) <5 : 6.97-7.09 (2H, m), 7.34 (1H, m), 7.64 (1H, t, J = 
7.5 Hz), 7.75 (1H, m), 7.93 (1H, dt, J = 1.5, 7.5 Hz), 7.99 (1H, m), 
10.08 (1H, s). 

###J2 0 9 (2' , 6' -y 7MD t'7 ;V) ^ ^ / -JV 

25 ###J2 O 7 tmU\zVX, 2' , 6'-^7;^D H7i^H-*;mjPTt: 

'H NMR (CDC1,) 6: 1.72 (1H, br), 4.76 (2H, s), 6.92-7.04 (2H, m), 
7.29 (1H, m), 7.35-7.51 (4H, m). 
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2 10 3-7 X'J J 5£&#K * 5^ 
3-^Di&SfJa ! &!StX^K5.87 g, 27.3 mmolK 7X D >(3. 73 mL, 41.0 
mmol)> ^ir>"^A(12.5 g, 38.2 mmol), hU^ (y^>^'Jr>7ih 
» zi/l7i?C7A(0) (1.0 g, 1.09 mmol), rac-2,2' -t'X(^7x-MX7 
5 -f -V*^"7^;K1.02 g, l. 64 mmol)K.t£hJPX>(60 mDWJB'&to^ 

^#ffl^T80 , CfcT l6P3M«#bfc. EJfcttfcfltfMfc* 

^'JAWW^^nTh^?^- (^+if>/^mx^;V=10/l~4/l) 
fcTtt»U StfSr£ttJ&<D*«fti'&<» (2.13 g, Jfc^34X) £#fe„ 
10 'H NMR (CDC1 S ) 5: 3.90 (3H, s), 5.79 (1H, s), 6.98 (1H, t, J = 7. 5 
Hz), 7.09 (2H, d, J = 7. 5 Hz), 7.21-7.36 (4H, m), 7.57 (1H, dt, J = 
1.5, 7.5 Hz), 7.72 (1H, t, J = 1.8 Hz). 

211 (3-t x u j yx.~)V) j 

3-7X yy>5feJ&#BfcpWK2.13g, 9.37 mmol)(D^ b9t H077>W 
15 (22 mL) fcl, 0*Ci^T, TKfUfb'J f7A7M-9A(0. 36 g, 9.37 mmol) 
fciU*., |MteT2«&W*#U£. R^'&tlicam^-hU^A+jJcfp^O.l 
g, 28.1 mmol)£<0o< Z> hMX. ^MKT 5 PSIW«JfcL>&. 

(^\^it>/S^mx^;v= io/i~4/D fcTsfitiSL, &Sfi*ft#;<D:glift;£4&i 

20 (i.i2 g, mmm) £#fc„ 

'H NMR (CDC1 3 ) 6: 1.61 (1H, t, J = 5.4 Hz), 4.65 (2H, d, J = 3.6 Hz), 
5.73 (1H, s), 6.88-7.04 (3H, m), 7.05-7.13 (3H, m), 7.22-7. 33 (3H, m). 
##0!|2 1 2 5-(2-(4-((3-^^/^>'^>^JV)^-»> r xXJWX^;0- 
lH-xb^'/-^ 

25 3-(4-((3-t7 x. 7 *>"^>>>;i/) 7 r-JW 7*PA>Z h U )U (0. 5g, 

1.52mmol), 7 zPiti- h U "^A (0. 49g, 7. 54mmol), i£<fb7 ^X^ A (0. 41g, 
7.66mioi)©N,N-5>*5S^;i'A7 5 H(20ml)»»* HO^T 28 IfcMfllJ&bfc. 
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%y)V%72»#Wht?77<{-(mmx?-)l':^*'V->=2 : 3-2: l)Kl#U 

(0.24g, 43*)£#7c. 
5 MS 373. 1 (Mff). 

###!2 1 3 3-(2-(4-((3-yo:7^v'^>> ? ;i/)^^)7aiX;W)X^;i/)- 

1, 2, 4-^+^7 V-;V-5 (4H)-^-> 

(1 Z) -N-k h* D 3^-3- (4- ((3-7i/* ^ "» 7 xZjl/) ^ □ A 
5 HT5F(0. 50g, 1.38mmol), * ;i/2£xjl/~M S ;K0. 56g, 
10 3.45mmol)07-b^tHa79>(20ml)»«ESSfflT?5I^Wll^bfc. 

: j**/-;W=10 : DfcttU Ste*&ttS(0.165g)£»fc.;fcfc, ^® 
15 |||fc*i?^-ri|rU->(fi«l)IC*»b, llO^CT imWrnWlyft. S^^^WBIX 

7h^?7^-(»8X^: ^+h>=l : l)fc#U »BfcX5\>W\3r"tf-> 
20 MS 389.2 (MH + )o 

3H-l,2,3,5-**1^7^7\/-;i' 2-^->H 

(iz)-N-t: hd^- ->-3- (4- ((3-7x;^> >>;i/) ^ >-) y x x;i/) y a n 

^ F(0.50g, 1.38mmol) t^k^XJKO. 105ml, 1. 44mmol) 

25 ^;i/T-fe bT5 P (20ml)»tt££irT! 5 mmmWVfCo R^iStSifSX^;!/ 

: ^\^U-> = 1 : 2~2 : 3)fc#U *jgft;-&»(75mg, 13%) &mn&ffi*km 
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MS 409.1 (MH + ) 0 

##00 2 15 HV^n tf;l/-N-(3-^^;i/^;V)-l, 3-?7V-JV-2-7 5 
5 3-^^;V-2-y^7 > (2.64g) O^^y-;K30ml)«Sr-30 , CiC^b, 
K-iZ-^JiyT-MttVUT (2.92b) , »K^-Mi^A(2.40g)SaDA.» *P 

io ^^--caMHbfc. »mx^;u-^it> osaws-ci :9*62:i*n? 
^s?x>m TMii-r§c<h{cj;«9, amit&m (o.9og, W2i« &jt 

'H NMR (300 MHz, Chloroform-D) 6: 0.94 (6 H r d, J=6. 6 Hz), 1.23 (6 H, 
d, J=6.8 Hz), 1.45 - 1.8 (3 H, m), 2.75-2.9 (1 H, n). 3. 1 - 3.25 (2 
15 H, m), 5.0 - 5.25 (1 H, m), 6.05 (1 H, d, 3=0. 9 Hz). 

##^2 16 2 , -3ft;i/s;p-6 , -*^;nf 7x-;h3-^j^>si^f;v 

2-^D^-3-^^K>X7^rhH(0.30 g, 1.51 mmolK hUX (^> 
> ? U7 e >Tirh» X/1^>^A(0) (0. 055 g, 0.060 mmol), 2-(i^^n'\ 
^yMX7^f 7) t?37 X x;i/ (0.032 g, 0.091 mmol), 'J>tH*'J^A 
20 (0.64 g. 3.0 mmolK 3-(* h^^*M^7i-Jl')^a >g§(0. 35 g, 

1.96 mmol)R:££WUX>(6 mL) <T>m&yi*7 >3£H&T 90t:iCT 17 i^W 

jW7A^DTh^77-{- (^i^>~^\^it>/»^x^;W=4/i) KIT*! 

25 IU £fcfa:|*©»ffc;'&«l (0.25 g> JR«65X) £#fc 0 

'H NMR (CDC1 3 )6: 2.12 (3H, s), 3.93 (3H, s), 7. 39-7.48 (2H, m), 7.50- 
7.60 (2H, m), 7.87 (1H, dd, J = 0. 9, 7.8 Hz), 7.95 (1H, t, J = 1.5 Hz), 
8.12 (1H, dt, J = 1.5, 7. 8 Hz), 9.68 (1H, s). 
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##M2 i 7 r-^^ji-6'-fu^j^y^)V-z-t}jv^>m^)v 

X^JUhU ^ai-^^X^n^A^P^ 55 g, 4. 13 mmol) ©t=- h ^ t: 
HD7^>S^^(21 mL){C, ^M^T7jc^b^-hU^A(0. 14 g, 3.58 

5 h*:7:cX;V-3-;fr;i/3}<>^7^;M0.70 g, 2.75 mmol)<£>^ h ^ t FD7 7>^ 
$(20 mL) 70 t C^T3P#ffl«^Lfe o SJfe»*?^I«, 

#^n-5M, 10%Pd£H?f(0.1 g)Rlfc*^>>— ;K14 mL)©®^*, 

=4/0 izxmnv. it&NivtoMtt&m <o.63 g , »85«) 

'H NMR (CDC1 3 )(5: 0.75 (3H, t, J = 7.2 Hz), 1. 33-1.50 (2H, m), 1.98 
(3fl, s), 2. 23-2.32 (2H, m), 3.92 (3H, s), 7.08-7.16 (2H, m), 7.22 (1H, 
t, J = 7. 5 Hz), 7.36 (1H, m), 7.50 (1H, t, J = 7. 5 Hz), 7.86 (1H, t, J 
15 =1.5 Hz), 8.03 OH, m) . 

#t^j2 i 8 (2' -^^;w-6'-yptf;nf 7^x^-3— ov)*?;— 
r -7u\Z)v\z ^x-^-3-^;^>^^t^;ko.63 g, 2.35 

nol)Ofh7tHD77>»« (6.3 mL) t v 0V,m.W~T. Tk^-fc U ^ K7 
(0.089 g, 2.35 moDftttlX.. HfflfcT 2 R#[M#b;fco £j&fg"& 
20 fcfcfllEBW-HJ#A 10 7KfP^(1.5 g, 4.7 mmol)£«$)o< DtM, MfcT 

yW7A^a^h^77>f- C\^if>/»Kx^;v=io/i~2/i) fcTHS 

U ft6ttR®£JBft#4b (0. 50 g, 88*) 

'H NMR (CDC1 3 )<5: 0.77 (3H, t, J = 7.5 Hz), 1.36-1.51 (2H, m), 1.65 
25 (1H, t, J = 5.4 Hz), 2.00 (3H, s), 2.25-2.34 (2H, m), 4.74 (2H, d, J = 
5.4 Hz), 7.06-7.16 (4H, m), 7.20 (1H, t, J = 7. 5 Hz), 7.35 (1H, m), 
7.42 (1H, t, J = 7.5 Hz). 



. WO 2004/041266 PCT/JP2003/014139 

312 

##fd2 i 7ii^<i(cbT. z' -*^5;h' -^^t: ^ x-;h-*;^> 

'H NMR (CDC1 S ) 6 : 0.68-0.74 (6H, m), 1.61 (1H, m), 1.98 (3H, s), 2.20 
5 (2H, d, I = 7.5 Hz), 3.91 (3H, s), 7.05-7.12 (2H,.m), 7.19 (1H, t, J = 
7.5 Hz), 7.33 (1H, m), 7.48 (1H, t, J = 7. 5 Hz), 7.83 (1H, t, J = 1. 8 
Hz), 8.01 (1H, m). 

###12 2 o (2' —r v ^;v-6' 7 m - ;i/-3--f ;v) ^ ^ y 

###]2 i 8 tffrjiiacLT, 2'— rv^;v-6'-^^;nf7jin;v-3-^;^ 

'H NMR (CDC1 3 )<5 : 0.69-0. 76 (6H, m), 1. 58-1.72 (2H, m), 2.00 (3H, s), 
2.22 (2H, d, J = 7.2 Hz), 4.74 (2H, d, J = 4. 2 Hz), 7.04-7.15 (4H, m), 
7.19 (1H, t, J = 7.2 Hz), 7.34 (1H, m), 7.41 (1H, t, J = 7. 2 Hz). 
###9 2 2 1 2' -X3M1/-6' -pWVtf? ^~)l-Z-% )V&>W*?-)V 

15 ###82 i 7 tiifcbx, 2'-*;i/^;K6'-^^;nf7a:n;p-3-^;^> 

'H NMR (CDC1 3 ) <5 : 1.01 (3H, t, J = 7. 5 Hz), 1.99 (3H, s), 2.32 (2H, q, 
J = 7.5 Hz), 3.92 (3H, s), 7.08-7.18 (2H, m), 7.24 (1H, t, J = 7. 5 Hz), 
20 7.37 (1H, m), 7.50 (1H, t, J = 7.5 Hz), 7.87 (1H, m), 8.03 (1H, m). 
###J2 2 2 (2'-X5 i ;i/-6 , -^^;Hf 7i^JH- 
###J2 1 8 il^ttlfcbT. 2 % -X.^)V-V-*^)V\f.7aL-)\,-l-'Z})VT$>M 

'H NMR (CDCI3) 6: 1.02 (3H, t, J = 7.5 Hz), 1.67 (1H, t, J = 6. 0 Hz), 
25 2.00 (3H, s), 2.34 (2H, q, J = 7.5 Hz), 4.74 (2H, d, J = 6.0 Hz), 

7.07-7.17 (4H, m), 7.22 (1H, t, J = 7.5 Hz), 7.36 (1H, m), 7.42 (1H, t, 
J = 7.5 Hz). 

###12 2 3 (2, 2* , 6'-hU^5^;l/H^x-Jl/-3— f 
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mmm 1 9 9Rummm2 0 0 tmmzvx, n^i^i^^it 
xntdo w.m 19%. 

l H-NMR(CDClj) 6 1.94(6H,s), 1.97(3H,s), 4. 69 (2H, d, 1=6. 0Hz), 
7.01 (1H, s), 7.06-7.32(5H,m). 

5 

mmM2 0 2 A 3-[4-[(2 , ,6 , -^^;Hf7x^-3--f;P)^ h^>]-2-;* 

###J3 l in#teUT, 3-(4-t h*D^->-2-^^;i/7xn;v)yntf^-> 
hmsmi^ (2' , 6' -5?;* ^;vtf 7 at— ;i/-3— f M * 9 J — S^»fb'&*&£ 

10 #feo IR* 67%o fflttft. 

'H NMR (CDC1 3 ) 6 2.01 (s, 6 H), 2.28 (s, 3 H), 2.52-2. 57 (m, 2 H), 
2.85-2. 90 (m, 2 H), 3.67 (s, 3 H), 5.08 (s, 2 H), 6.70-6.79 (m, 2 H), 
7.02-7. 20 (m, 6 H), 7.37-7.46 (m, 2 H). 

2 0 3 3-[4-[(2',6'-v?^5 i ;i't % 7a:-;i/-3— (M* h ^1-2-^9- 

15 ;v^xn;i/]yatf^->m 

#^J3 8 tra«^UT» 3-[4-[(2',6'-v?^^;l't'>'x-;i.-3-r;l/)^> 

-C#fc. JR* 56»o 

'H NMR (CDC1 3 ) 6 2.01 (s, 6 H), 2.28 (s, 3 H), 2.60 (t, J =7. 8 Hz, 2 H), 
20 2. 89 (t, J=7.8 Hz, 2 H), 5.08 (s, 2 H), 6.73-6.80 (m, 2 H), 7.04-7.20 
(m, 6 H), 7.38-7.46 (m, 2 H) 0 

nffim2 0 4 3-[4-[<2\6 , -$^^;Pt£:7x:2;W3H' 

##0iJ3 U»IT, 3-(2-7JV^"D-4-fc PD^^x^W^D^ 

25 >iifjvi (2' , 6' -v^J-)V\f. 7xn;i^-3--f * ^ /— saHB-ffr&tt 

JR* 56«o tftJRW. 
. 'H NMR (CDC1 3 ) 61.23 (t, J=7. 2 Hz, 3 H), 2.00 (s, 6 H), 2.57 (t, 

J=7.7Hz, 2 H), 2.90 (t, J=7. 7 Hz, 2H). 4.12 (q, J=7.2Hz, 2H), 5.07 
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(s, 2 H), 6.63-6. 70 (m, 2 H), 7.06-7.19 (m, 6 H), 7.37-7.47 (m, 2 H)„ 
0 5 3-[4-[(2 , ,6*->?^^;Hf7aiZi;P-3-r;W^ h*is]-2-7)\s 
# U 7 x ZL)V\ Ztu >m 
###|3 8iB»fcl/1\ Z-U-U? J'-zSt^frVyzL-fr-Z-'OV)* h 

UT#fc. JRSIS 52JS. 

'H NMR (CDC1 3 ) (5 2.00 (s, 6 H), 2.63 (t, J=7. 6 Hz, 2 H) 2.90 (t, J=7. 6 
Hz, 2 H), 5.06 (s, 2 H), 6. 63-6. 70 (m, 2 H), 7.06-7.18 (m, 6 H), 7.36- 
7.46 (m, 2 H) 0 

10 mmm2 0 6 3-[4-[(2\6 , -^^t*7x~;i/-3-'<r;i/)* b^i-z-* b 

###J3 1 i:mU\zlsT, 3-(4-b h^->^xz:;i/)yDtf^- 
>»x9\H/£ (2* , 6' -i?^^Vk'7xzjH-fji/)^^y ^mik&W 

IR* 24%. fflltttt. 

15 'H NMR (CDC1 S ) 61.23 (t, J=7.2 Hz, 3 H), 2.01 (s, 6 H), 2.55 (t, 

J=7.7Hz, 2 H), 2.86 (t, J=7. 7 Hz, 2 H), 3.77 (s, 3H), 4.12 (q, J=7. 2 
Hz, 2 H), 5.08 (s, 2 H), 6.45-6.51 (m, 2 H), 7.02 (d, J=8. 1 Hz, 1 H), 
7.09-7.14 (m, 5 H), 7. 39-7. 47 (m, 2 H). 

MMM2 0 7 3-[4-[(2 , ,6'-^^5 1 ;Hf73iZ:;W3--f;i/)^ h*>']-2-;* h 

20 ^'>^xn;wyotr^->^ 

##M3 8 <h^(CLT> 3-[4-[(2 , ,6 , -i?^^;Hf7x-;W3— f;i/)^ h 

-2-^ h * -> 7 x x;w :/ p if >mx^#> e. mBit^®) * mm 

tbTffe. JR* 69!Ko 

'H NMR (CDCI3) 62.01 (s, 6 H), 2.62 (t, J=7.6 Hz, 2 H), 2.87 (t, 
25 J=7.6 Hz, 2 H), 3.77 (s, 3 H), 5.08 (s, 2 H), 6.45-6.52 (m, 2 H), 
7.02-7.21 On, 6 H), 7.38-7.47 (m, 2 H) 0 

mm 2 0 8 3-[2^PP-4-[(2',6'-iJ^f;H:7i^l/-3-'f )V) * 
^] 7 x -)V] y°u^>m^^ 
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m * -.9-)v t (2 6 ■ -v 5 ^ tf 7 x n;p-3-< ;v) ^ ^ j —)\>i* t>mm<k&m & 

'H NMR (CDC1 3 ) 6 2.01 (6 H, s), 2.61 (2 H, t, J=7.7 Hz), 2.98 (2 H, t, 
5 J=7.7 Hz), 3.67 (3 H, s), 5.08 (2 H, s), 6.81 (1 H, dd, J=8. 5, 2.6 Hz), 
6.98 (1 H, d, J=2. 6 Hz), 7.07 - 7.20 (6 H, m), 7.35 - 7.47 (2 H, m) „ 
mMM2 0 9 3-[2-^7 DD-4-[(2' , 6' - v^/f ;Hf7i^;W3--f jW^ 

##0iJ3 8i:mmzVX. 3-[2-^7 n n-4-[(2' , 6*-s;^^Hf 7xnjV-3- 
10 ^ ^ h^^>] 7x-;W 7°DHt>Sl^f Jl/^e W^iSMWi: 
LTllfc. 85*. 

'H NMR (CDClg) 5 2.01 (6 H, s), 2.66 (2 H, t, J=7. 7 Hz), 2.99 (2 H, t, 
J=7. 7 Hz), 5.08 (2 H, s), 6. 80-6.83 (1 H, m), 6.96 - 7.01 (1 H, m), 
7.09 - 7.18 (6 H, m), 7.37 - 7. 47 (2 H, m) 0 
15 mmm2l0 3-[4-C(2',6 , -^^;i/tf7xn;W4-1';i/)^h^^]7xr: 

###J3 1 iHPHUcLT, 3-(4-tHn^y7x^;W7°nlft>^5 i )l/t 

(2' , 6' -^^^nf7x^;M-^;i/) *&y-)]/ftz^mit^m*M&w*km 

tVX'&tc » 56%o 
20 'H NMR (CDC1,) 6 2.04 (6 H, s), 2.62 (2 H, t, J=7. 7 Hz), 2.91 (2 H, t, 
J=7.7 Hz), 3.67 (3 H, s), 5.08 (2 H, s), 6.95 (2 H, d, J=8. 7 Hz), 7.07 
- 7.20 (7 H, m), 7.49 (2 H, d, J=8. 1 Hz)„ 

mt&M2 1 1 3-[4-[(2' , 6' -^^^Jl/t^xZM-f JW ^ h^~>] 7 xr. 
25 #*0iJ3 8 ttS]#^bT, 3-[4-[(2 , ,6'-^^5 i ^t^x-;W4--r;W)^ h 
& 52Ko 

'H NMR (CDClj) 6 2.04 (6 H, s), 2.67 (2 H, t, J=7. 6 Hz), 2.93 (2 H, t, 
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J=7.6 Hz), 5.08 (2 H, s) , 6.96 (2 H, d, J=8.7 Hz), 7.07 - 7. 20 (7 H, 
m), 7.49 (2 H, d, J=8. 1 Hz) e 

(X , 6' -z?* tr y x-jhH M * ? ; —)Vfr *>$tm{b&fa 

&m&mWW£VT'&fr e JR* 37* 

'H NMR (CDC1 3 ) 51.24 (3 H, t, J=7. 1 Hz), 2.03 (6 H, s), 2.60 (2 H, t, 
J=7.6 Hz), 2.92 (2 H, t, J=7.6 Hz), 4.13 (2 H, q, J=7.1 Hz), 5.07 (2 H, 
10 s), 6.64 - 6.80 (2 H, m), 7.07 - 7. 22 (6 H, m), 7.47 (2 H, d, J=7.9 
Hz) 0 

mmm2 1 3 z-a-w ,v -v*^)v\zy^~)v-i-' ov>* b^i-2-yjv 

* d y x n ; w y* n t? * > m 

##00 3 8 tmmzVT, 3-[4-[(2\6'-b*3^tf:7:iL~;V-4-- b 

15 %-^-2-y )V3ruy i^jH 7"a tt>m^)Vfr*>&mik&V!l&m&MMi£. 
L/T#fc. JK# 33X. 

'H NMR (CDC1,) 5 2.03 (6 H, s), 2.67 (2 H, t, J=7.6 Hz), 2.94 (2 H, t, 
J=7.6 Hz), 5.07 (2 H, s), 6.68 - 6. 79 (2 H, m),. 7.07 - 7.21 (6 H, m), 
7.48 (2 H, d, J=8. 1 Hz) 0 
20 #SJ60!I2 14 3-[4-[(2-^>3?M>S;jW 7xnjW 7*D t:t>R^ 

m^M5iimmzVX, l-^>^-2-(7*0*^5 i JW^>if>i 3- (4-k 
KD+>'7xX;l/) 7*P t!t>S^f M &iSlb^S}ft!K«li: bT#fc. 
JR* 1685. 

25 'H NMR (CDC1 8 ) 6 2.59 (t, J=7.8Hz, 2 H), 2.89 (t, J=7. 8 Hz, 2 H), 

3.66 (s, 3 H), 4.09 (s, 2 H), 4.95 (s, 2 H), 6.81 (d, J=8. 1 Hz, 2 H), 
7. 07-7.29 (m, 10 H), 7.46-7.43 (m, 1 H) 0 

H»J2 1 5 3-[4-[(2-^>^M>^)^5/] 7xrjW7D Ht>t 
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#^J3 8t|^I{:l/T, 3- [4- [ (2-^ >'7;K > y t + 7 1 - JW ^ 

'H NMR (CDC1 3 ) 2.64 (t, J=7. 7 Hz, 2 H), 2.90 (t, J=7.7 Hz, 2 H), 4.09 
(s, 2 H), 4.95 (s, 2 H), 6. 78-6.83 (m, 2 H), 7.08-7.32 (m, 10 H), 
5 7.40-7.46 (m, 1 H)o 

mmM2 1 6 3-[4-[[4-[[X^;K4-7xn;i/-l,3-^Tl/-;i'-2-f;WT^ 
7 ] * 9-M * > *?)V\ 7 x x; W 7 P kT^- 7 

###13 1 i^tfctT, 3-(4-h Hn^y7x-JW7 t ntft>t^^t 

[4- [ [x^;v x x;wi , 3-^t v /-;w2-f JW7$;]^ 7 xzjw 7 
10 ? s-mizmmfc&M&nfr. jr* 6osi5o ?a^ 0 

•H NMR (CDC1 3 ) (5 1.21-1.28 (m, 3 H) , 2.59 (t, J=7. 7 Hz, 2 H), 2.89 (t, 
J=7. 7 Hz, 2 H), 3.51 (q, J=7. 2 Hz, 2 H), 3.66 (s, 3 H), 4.77 (s, 2 H), 
5.02 (s, 2 H), 6.71 (s, 1 H), 6.88-6.91 (m, 2 H), 7.08-7.12 (m, 2 H)! 
7.24-7.41 (m, 7 H), 7,83-7.77 (m, 2 H). 
15 HWd2 17 3-[4-[[4-[[X^;K4->'xZi;U-l,3-^TV-^-2-<;P)7^ 

/ ] 7. ;W ^ y i?)V] ->] ^ x x;n ~?utt>m. 

###|3 8 i^tfcl/T, 3-[4-[[4-[[X^;K4-7jc-;1/-1,3-^TV/-;1/- 
2-<jV)75/]^ 5 1 ; W ^ >i?)V] ~>3 7 x x;W] :/ n t! ^ >m* J-frfr e. ^ 
M^tl^M^atbT^fco 63*. 
20 MS: m/z 473. 1 (M+l) + 0 

H»J2 1 8 3-[2-/fM-[[4-[[(4-7x^-l 1 3-5 1 7y-JH-f 

;W ( 7 p tf 7 ^ / ] ^ ^>^W^y37i-;W7ot!t>^^^ 

##0>J3 1 tfsJil^bT, 3-(4-t: Hn + y-2-^^7i-;W7Dlft> 
M*^)\<h [4-[[(4-7x3i;i,-l > 3-^7y-;i/-2-l';W C7°Pt!;i/)7== /]* 

25 s^w 7i-;w ^ 7 ; a* 58*. mvtm. 

'H NMR (CDC1 3 ) 50.95 (t, J=7. 5 Hz, 3 H) 1. 60-1.75 (m, 2 H), 2.29 (s, 
3 H), 2.55 (t, J=8.4Hz, 2 H), 2.88 (t, J=8. 4 Hz, 2 H), 3. 39-3.44 (m, 
2 H) 3.68 (s, 3 H), 4.80 (s, 2 H), 5.00 (s, 2 H), 6.69-6.78 (m, 3 H), 
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7.04 (d, J=8.4 Hz, 1 H), 7.26-7.39 (n, 7 H), 7.84-7. 87 (m, 2 H)„ 

mmm2 1 9 3-[2-^^-4-[[4-[[(4-7x^;wi,3-^TV > -;w-2-r 

;W (^n tf;W 7 5 / ] pWW ^>~JM 3r*^ y x~JW y*u\z*>m 

##0IJ3 8t«UT, 3-[2-^^W-[[4-[[(4-7xr;V-l,3-f7^- 

5 ;w-2--r M C/n tr;i/) 75;]^ ^ > ^->]7i njw y° u tf ^- > 

MS: m/z 501.1 (M+l) + . 

■ 2 2 0 3-[4-C[4-[[(5-^f;M-7xrjH, y-;i/-2-f 

;W (7*0 tf;w) 75/] ^>s>;M 7a tf 

10 ###13 1 inhume bT, 3-(4-fc Hn^v-^xnjWyDtf^-^m^^Ui: 

[4- [ [ (5-^ 5F;W4- 7 x 1 , 3-^ 7 )V) i.y° a if ;W x s / ] * ^ 

My ; -)Vfrzmmik&%>ittm^ 32*„ mvt®c 

'H NMR (CDC1 3 ) 50.91 (t, J=7.4Hz, 3 H), 1. 60-1. 72 (m, 2 H), 2.41 (s, 
3 H), 2.59 (t, 1=7.7 Hz, 2 H), 2.89 (t, J=7. 7 Hz, 2 H), 3.32-3.37 (m. 
15 2 H), 3.66 (s, 3H), 4.71 (s, 2 H), 5.02 (s, 2H), 6.88-6.92 (m, 2 H) , 
7.10-7.13 (m, 2 H) 7.25-7.40 (m, 7 H), 7.62-7.65 (m, 2 H)o 
mmm2 2 l 3-[4-[[4-[[(5-^f;H-7i^H,3-f7V'-W 

M (7d tr;p) 757]^ 3-^5/] 7i-;w 7 p d tr* >m 

#%0!)3 8^^fcbT, 3-[4-[[4-[[(5-^f;H-7x-JH,3-f7y- 

20 jU-2-f/M (7nt!JV)T5/]^^;W^>> s ;i/3^v']7xrL;W^ , Dtr^>' 
MS: m/z 501. 1 (M+l) + . 

mMM 2 2 2 3- [4- [ [4- [ [4, 5-^ b Hn^7 h [1, 2-d] [1 , 3] ^7 JI/-2-- T 

jW7a tf;v) 7] ^>^Wt=^>']7x-;n 

25 #tW3 1tBWfcbT, 3-(4-k Yu*i/?3i~)V)7°U\d.jr>m.* : ?)Vt: 
[4- [[4, 5-5> t KDt7h[l,2-d] [1, 3]?77-^-HJK7*P ^)75 /] 

*^My^-M*$;-)vfr%m.mittiW*nrz. 34*. 

'H NMR (CDClj) 50.93 (t, J=7.4Hz, 3 H) 1.66-1.74 (m, 2 H), 2.59 (t, 
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J=7.7Hz, 2 H), 2.82-2.91 (m, 4 H), 3.02 (t, J=7. 7 Hz, 2 H), 3.35-3.40 
On, 2 H), 3.66 (s, 3 H), 4.76 (s, 2 H), 5.02 (s, 2 H), 6. 88-6.92 (m, 2 
H), 7.09-7.40 (m, 9 H), 7.78 (d, J=7.5 Hz, 1 H) „ 

$mm2 2 3 3-[4-[[4-[[4,5-^t Hnt7 Ml.2-d] [1, 335^7 V-^-f 

#^#J3 8 iB«l:UT, 3-C4-CC4-CC4, H uj-y h [l. 2-d] [1,3]^ 

t>i^^M^iIlk^i^i^ii:bT#fc. JR* 34%. 
MS: m/z 513.1 (M+l) + . 
10 H»J2 2 4 S-[2-7;l/tn-4-[[4-[[(4-7x^;H,3-f77-;H- f 

;w (7 n tf ; w 7 ^ / ] * ^ > v 5 ;!/] ^ ^71 ~;w tr^- >tx^i/ 

###|3 1 iiTOKlUT, 3-(2-7^tD-4-k HP^^7x^)^Pt:t 
>Bfex3\>l/£ [4- [ [ (4-7X-J1/-1 , 3-^T \7-;W2— f ;W (7*D 757] 

^ 7 x r ;w ^ ^ y - UK* 32%. mvtm, 

15 'H NMR (CDC1 3 ) 5 0.93 (t, J=7. 2 Hz, 3 H), 1.26 (t, J=7. 2 Hz, 3H), 

1.65-1.75 (m, 2H), 2.58 (t, J=7. 6 Hz, 2 H), 2.90 (t, J=7.6Hz, 2H), 
3.40 (1, J=7.8Hz, 2 H), 4.12 (q, J=7. 2 Hz, 2 H), 4.80 (m, 2 H), 5.00 
(s, 2 H), 6. 63-6. 70 (m, 3 H), 7.06-7.12 (m, 1 H), 7.24-7.29 (m, 1 H), 
7.34-7.41 (m, 6H), 7.84-7.87 (m, 2 H), 

20 mffiM2 2 5 3-[2-7';i/^-D-4-[[4-[C(4->'xrL;W-l,3-^7\/-;l/-2— ( 
)V) ( 7 a tr )V) 7 5 / ] ^ J-M * > V)V\ t^y]7xn;W^P 

###)3 8 t^fcUT, 3-[2-7Jl/tn-4-[[4-[[(4-7x-;W,3-5 1 7 > / 

— — r ;W (r/D bf ;w 757]7 5^;W ^ >>>;!/) ->] 7i^JW 7*nlft 

>m^frfr tLxnfZo 29%. 

25 MS: m/z 505.0 (M+l) + . 

Hl«J2 2 6 3-[4-[[4-[[(4,5-^^^;Wl,3-^7l/-;W2-'l';P) (7"Plf 

;w t $ y ] ;* =?)V\ y s J)V\ s>] 7 x - ;w y a tr*- >m ^ ^mp 

##0!)3 1 t^«|fcbT> [4-[[(4,5-^^^;i/-l,3-5 1 7\/-;V-2-'1';U)(y 
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>H NMR (CDCI3) 0.88 (t, J=7.4Hz, 3 H), 1. 58-1.67 (m, 2H), 2.13 (s, 3 
H), 2.18 (s, 3 H), 2.59 (t, J=8.4 Hz, 2 H), 2.89 (t, J=8.4 Hz, 2 H), 
5 3.25-3. 30 (m, 2H), 3.66 (s, 3 H), 4.65 (s, 2 H), 5.01 (s, 2H), 6.87- 
6.90 (m, 2 H), 7.09-7.12 (m, 2 H), 7. 26-7.27 (m, 2 H), 7.35-7. 38 (m, 
2H). 

mmm2 2 7 ^[4-[[4-[[(4,5-5?^W,H i 7^!-f )V)&U\> 

10 ##00 3 8i:HifctT, 3-C4-[[4-[[(4,5-^^^-l,3-^Ty-;P-2-r - 
;W (7a tf T 5 /] *W]*<>i»Vl 7 ;W 7a fcf 

MS: m/z 513.1 (M+l) + . 

mmm2 2 8 3-[4-[[4-[[(4-7i-;H,3-f77-;V-M;W757]^f 

15 )Vl^>¥MJr*ri'~\7^~)V'}7utt>n*^)l 

4-7 31^-1,3-^^7— ;l/-2-T$> (0.25 1.4mmol), 3- [4- [ (4-*;W 
3.)W*>5?)V)lr*f L $'] 7x.— M-/U\d^r>m^^)V (0.58 g, 2.0 mmoO^J; 
ZfWM (0.25 g, 4.2 mmoDcD l,2-^nnx^>(15 mL)i§?j£K:> h"J7t 
b^Tk^ffctf^^t^b U #A (0.83 g, 3.9 mmol) grill ;U 

&bfc^> «JEE*#kfc. MS>"J*m7A^n7h^77^- (^* 
*>/fflli?M:l) T?tt»U »»ffc;£-W (0.31 g, JR* 49*) &mVtW 

'H NMR (CDC1 3 ) 6 2.60 (t, J=7.7Hz, 2 H), 2.89 (t, J=7. 7 Hz, 2H), 
25 3.66 (s, 3 H), 4.54 (d, 1=5. 5 Hz, 2 H), 5.04 (s, 2 H), 5.50 (br s, 1 
H), 6.71 (s, 1 H), 6.87-6.92 (m, 2 H), 7.09-7.14 (m, 2 H) 7.26-7. 43 (m, 
7 H), 7. 78-7.82 (m, 2 H)c 

mMM2 2 9 3-[4-[[4-[[(4-7z-Jl/-l,3-5 i 7^-JH-'fJl/)7$;]^5 1 
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M i > V)V\ Or* ~>3 7 x-;W 7 o if # >K 
###13 8tl^Il:l/T, 3- [4- [ [4- [ [ (4- 7x^-1, 3-5P 7 V—fr-l-i 

ji/)7$;]^ 9=-; w ^ > ->] ^ x n;w -fu^^m^ e> ssfc 

£4&£*S6«rffi£UT#;&. 69* 0 
5 MS: m/z 445.1 (M+l) + . 

3 0 3-[4-[(2'-^^;P-6 , -yPtr;Hf7a:r:;l/-3-'l';i/)^ h*^] 

3-(4-hHa^>'7i^;W7 , DA>f/^H0.21 g, 1.14 mmol), (2'-^ 
-7°U¥)V\Zy ^~)]/-*-' t)V)*9J— )V(.0. 25 g, 1.04 mmol) 
10 b'J7^JV*7,7^> (0.39 mL, 1.56 mmol) ©f h7h^Q77> (6 mL) 

mmz, o^ti.i' - (t v^-ft v t:^ u v > (0.39 g, 1.56 

mmol) £iJD;^ 16 SJSJfclC^X^X— ' 7\;HfeJnA., 

(A^rf>~A^1j->/»Klf^4/l) KTCflMRU &rfe«$l 
15 ^Vi-e, *q a n£*^y— M4.0 nl)&tffh7tl<n75>(6.fl mL) 

(DM&mmzmmh. ^umwt i h u a 28 mu * 

20 (^+f->/imx^;W4/l~l/2) tCTiffigSb, Hk&M&to&Mtt&lb (0.24 
g, IR* 59«) §r#fcc MS(APCI-): 387 (M-H). 

H«J2 3 1 3-C4-EC2' — T V^^P-B'-^^JUf^xX^-S-f^)^ 
>>]7i^]7*0/1>IS 
##0!|2 3 OtEHtftfcbT, 3-(4-h FO*i/:7 x~jW:7n/t>fl**3\>Wfc 

25 tW -r y^W ? ^- jw-3-f ^ z J —frt^&Wk&m* 

&J&VtZo #te*R»0K*58tt. MS(APCI-):40l(M-H). 

9Zt&M2 3 2 3-C4-[(2 , -X^;W6 , -^^t:^xZi;W3-l';i/)^ b^r^ly 

iz;W7*nA>K 
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b£. «S6»ftOK*57X). MS(APCI-):373(M-H). 

5 * h^s/)-7oinjw7n/^>m^^xx-T-;w 

535)8fl3^***StfiJl!l«*i: W 74%o 

'H-NMR(CDC1 3 ) 6 1.67(9H,s), 2. 61 (2H, t, J=8. OHz), 2. 91 (2H, t, J=8. OHz) , 
10 3. 67(3H,s), 5.17(2H,s), 6. 94 (2H, d, J=8. 8Hz), 7. 13 (2H, d, J=8. 8Hz) , 7.20- 
7.70(4H,m), 8. 14 (1H, d, J=8. OHz) . 

m&m2 3 4 3-(4-((l-(tert-7h^^;P#x;0-lH— T>F-;l/-3-^;l/) 
4 £ bX> 3- (4- ( (1- (ter t-7 b )l# — ;V) -1H-- f > F— 

15 ;i/-3— r;i/)p< h^i/)7aix;v)7nA 0 >m^^x7 > -7 L ;^e>M^^^ 

J H-NMR(CDC1 3 ) d 1.67(9H,s), 2. 66 (2H, t, J=7. 8Hz), 2. 92 (2H, t, J=7. 8Hz) , 
5.18(2H,s), 6.95<2H,d, J=8.8Hz), 7. 15(2H, d, 1=8. 8Hz), 7. 20-7. 40 (2H, m) , 
7.60-7.68(2H,m), 8. 14(lH,d, J=8. 4Hz) . 
20 m&M2 3 5 3-(4-((3-(* b*c*S* t7i>-2-f;p)^ 

##fl|3 1 il^iKl/T, 2-t HD+'>^fJH-^ h*->^ h*y-l-^> 
'/tt?^>t 3-(4-t Hn^->7oix;i/)7'n;N°>m^5 1 ;wxx^Jl'A>e)^ 

25 'H-NMR(CDC1 S ) 5 2. 59(2H, t, J=7. 8Hz), 2. 89 (2H, t, J=7. 8Hz) , 3.63(3H,s), 
3.66(3H,s), 5. 19(2H,s), 5.30(2H,s), 6. 95 (2H, d, J=8.4Hz), 
7. 12(2H,d, J=8.4Hz), 7. 34-7. 42 (2H, m) , 7. 72-7. 80 (2H, m) . 
mmM2 3 6 3-(4-(<3-<* h+-»-M>^t7i >-2-f ;W ^ 
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4 i^lll/T, 3-(4-((3-U h^-is* h^5>)-l-^>y^^^oc 

^£#H£IIi£bT#/Co JR* 74% o 
5 'H-NMR(CDC1 3 ) 6 2. 64 (2H, t, J=7. 6Hz) , 2. 90 (2H, t, J=7. 6Hz) , 3.63(3H,s), 
5.19C2H, s), 5.30(2H,s), 6. 95 (2H, d, J=8. 8Hz) , 7. 13 (2H, d, J=8. 8Hz), 7.32- 
7.42(2H,m), 7. 72-7. 80(2H,m). 

•$mm2 3 7 3-(4-((3-(2-^.^;|/^>>?;i/^^v')-l-^>V^^i>-2- 

y)-i-^>W7x>i 3-(4-k h' n^v-?^-;!,) -fun>m^^)VJL^ 

r)ifrzmm<k&M&®.n&®vtM£VTmr£o jr* 32%, 

'H-NMRCCDCls) 6 2.39(3H,s), 2. 57 (2H, t, J=7. 4Hz) , 2. 88(2H, t, J=7. 4Hz), 
3.65(3H,s), 4.92(2H,s), 5. 17(2H,s), 6. 83 (2H, d, J=8. 6Hz) , 
15 7.08(2H,d, 1=8. 6Hz), 7. 14-7. 80(8H,m). 

mMM2 3 8 3-(4-((3-(2^f;K>^t^'»-l-^> > /ft7i>-2- 

0mm 4 hmmzvx, 3- (4- ( (3- (2-* >^;i/*^ -» -1-^ > r/^a- 

7 a: >-2— f M * b 7 31 — JV) ^n/^i^^JI/XXfJ^ C^ffi^^ 
20 4jHfi^U^AJItbT#fc. >R* 75%„ 

'H-NMR(CDCl 3 ) 5 2.40(3H,s), 2. 63 (2H, t, J=7. 4Hz) , 2. 89 (2H, t, J=7. 4Hz), 
4.92(2H,s), 5.17(2H,s), 6. 84 (2H, d, J =8. 6Hz), 7. 10 (2H, d, J=8. 6Hz), 7.16- 
7. 80 (8H, m) . 

2 3 9 3-(4-((2,2',6 , -hU^5 1 ;Vb*>'xr:;W3— < )V) tY*^)? x. 
25 z;i/)^D/t>t/f;H7T^ 

###13 ltlWHUfcUT, (2, 2' , 6' - MJ / f ;H: 7 1 x;h3--l' ;w ^ ^ / 

3-(4-t: HD4 L ->7xr:;wyp/ , t>^^^;Pxx-^^^SIifb-8-ti 

&te&tft*M&£bTftfc. *R# 78%. 
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'H-NMR(CDCl s ) 6 1.93(6H, s), 1.97(3H,s), 2. 58 (2H, t, J=7. 8Hz), 

2.88(2H, t, J=7.8Hz), 3.66(3H,s), 5.04(2H,s), 6. 88 (2H, d, J=8. 4Hz), 7.06- 

7. 34(8H,m). 

2 4 0 3-(4-((2,2 , ,6 , -h^^Hf7i =J ( M * V * ~» y a: 

0mm 4 1 mutiz i^t, 3- (4- ( (2, 2' , 6' - h u ^ ^;nf 7 a— ^-3— r ;w) ^ 

T#£o W 98%o 

l H-NMR(CDCl 3 ) a 1.92C6H, s), 1.96(3H,s), 2. 63 (2H, t, J=7. 4Hz) , 
10 2.89(2H, t,J=7.4Hz), 5.04(2H,s), 6. 88(2H, d, J=8. 4Hz), 7. 05-7. 34(8H,m) . 
mMm2 41 3-(4-«6-* h^>-2' ,6' -v ? ^^-E7x-;H--f^)^ 

<Mr«3 1iR«fcUT, (6-* h^^-2' ,6' -^*^;i/-fc?:7x;n;i,-3— f 
JW .* 37 J — ;U t3-(4-kHD^v'7x n ;W :/ □ /I f^XXrJW> B ^ 

15 H<b-&»*«feJlfi«l3K«Ii:LT»fc. JR* 32 %. 

l H-NMR (CDClg) 6 1.99(6H,s), 2. 58 (2H, t, J=7. 8Hz) , 2. 89 (2H, t, J=7. 8Hz) , 
3.66(3H,s), 3. 74 (3H, s), 5.00<2H,s), 6. 88 (2H, d, J=8. 8Hz), 
6.98(lH,d, J=8.4Hz), 7. 06-7. 22 (6H,m), 7. 40 (1H, dd, J=2. 2 & 8. 0Hz) . 1 
mmm2 4 2 3- (4- ((6-* b=^>-2' ,6' -^^^JV-H7^-;i/-3— OV)* 

20 h*-»7ir:;W7'D^>l 

##0y 4 £ mm \z v x, 3- (4- ( (6-* h * ~>-2 ' , 6 ' -i? * t7i -;i<- 

7'JXA^iUT#fc. JR* 94%o 

'H-NMR(CDClj) a 2.00(6H,s), 2. 64(2H, t, J=7. 8Hz) , 2. 90 (2H, t. J=7. 8Hz) , 
25 3.74(3H,s), 5^00(2H,s), 6. 85-7. 44(1 OH, m) . 

mm 2 4 3 3- (4- ((2' ,6' -^*^;u-4-;* h^>t*:7:cx;w3-f;w)* b 

###13 l hmmzi-T, (2' ,6* -^^^;u-4-^ h^>tf:7x-;i/-3~f 
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M * $ J £ 3- (4- k H d * -> y x n; W 7 D A >®g * ?;VX7 r^fr £ 31 

m^m^m^m^mtvxmco w 87%. 

'H-NMR(CDC1 3 ) 5 1.99(6H,s), 2. 58 (2H, t, J=8.0Hz), 2. 88 (2H, t, J=8. 0Hz), 
3.66(3H,s), 3.91 (3H,s), 5.14(2H,s), 6. 04-7. 25 (1 OH, m) . 
5 nifoW2 44 3-(4-((2' ,6' -*J*^)l-4-* b^tf? x ~ JP-3— ( )l>) * h 

* is) y x - )V) -fun >m 

0mm4^mm\zLT. 3-(4-<(2' ,6' h^^ty 

3--r )V) * V * y x y°un>m.* 3^x* 5r;i^ £> 3tj@*b-&^ £ 

^UXAitl/Ttlfe. JR* 91 %o 
10 'H-NMRCCDClj) a 1.99(6H,s), 2.63(2H, t,7.8Hz), 2.89(2H, t,J= J=7.8Hz), 
3.91(2H,s), . 5.14C2H, s), 6. 85-7. 24(10H,m). 

)V) y°uK>M3L3 L )\'X.7,^)V 

#%#)3 iiimm\zvx. 3-7x/+M>y;v7^n-jvt3-(4-bFo 
15 3^-2, 6-i?;* h^>7i- ;i/)7"aA o >^x^;i/xx^;i/^e)^ffi<t;^tj^ti 

iR* 87%o 

'H-NMR(CDC1 3 ) <5 1. 25 (3H, t, J=7. 2Hz), 2.40-2.48(2H,m), 2. 84-2. 94(2H,m), 
3. 75(6H,s), 4. 12(2H,q, J=7. 2Hz), 5.01(2H,s), 6.16(2H,s), 6.94- 
7. 38(9H,m). 

20 mmm2 4 6 (2,6-7^h^y-4-((3-7x;+i/^>v ! JW^v')7i- 

mmm4tmu\^vx. (2,6->?* h+i/-4-((3-7x/4 : M>^wt4 i 

fc. JR* 78% 0 

25 'H-NMR(CDC1 3 ) 6 2. 43-2. 58 (2H, m) , 2. 86-2. 98 (2H, m) , 3.76(6H,s), 
5.01(2H,s), 6. 17(2H,s), 6. 94-7.40(9H,m). 

nmM2 4 7 3-(2,6-> J 7;^^-p-4-((2 , ,6* -^^^;nf7xz;h3-<;w 
;* h+y) 7x-;W 7"n;oiif;nxr^ 
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jvt 3-(2,6-^7;^n-4-tHo^^7i-;i')^n;i>iif;i/X7T;^ 

^mmi^m^M^m^mtvxmc. 89%. 

•H-NMRCCDCl,) 6 1. 24(3H, t, J=7. 0Hz) , 2.01 (6H,s), 2. 54(2H, t, J=7. 6Hz) , 
5 2.9K2H, t, J=7.6Hz), 4. 12(2H, q, J=7. OHz) , 5.05(2H,s), 6. 49 (2H, d, 1=9. 4Hz), 
7.06-7. 50 (7H,m). 

mMm2 4 8 3-(2, 6-^:7 ;M-n-4-((2' ,6' -V^)^ 7 x.-A-l-'i )V) 

##0)J4 tl^JflfcLT* 3-(2,6-> ? 7;l/^-n-4-((2' ,6' -zS^^fr^y 
fetH£il£LT#fc. 95%. 

'H-NMR(CDC1 3 ) <5 2.0K6H, s), 2. 61 (2H, t, J=7. 8Hz), 2. 93 (2H, t, J=7. 8Hz), 
5.06(2H,s), 6.50(2H,d, J=9.6Hz), 7. 08-7. 48(7H,m) . 

mi&m2 4 9 3-[4-[[3-(2,6-i^^^;v^>> ? JW^:>> J ;W^'>]^^x:;W 
15 y°u/^>m^)V 

3-(4-t Hn+v'7x^)7PA>||^^ (180 mgK 3-(2, 6-i^^;i^ 
y^)V)^>-J)V7)Vn—)V (226 rag) MlFh'J7i^X7^> (286 
mg) ©h;VX> (2 mL) #ttfc7 V^;^>m^X^JV (40* wvx>ig 
$t 500mg) ^^ta-C?WTb, tfifl ^MM^bfe. SJfc*i^£>'U#£-* 

20 ;i/#^A^a^h^:7^-Ti*Mbfc 0 lEttx^-^*"^ <«»Jtl : 9 

J&S 3 : 2 ScT^v'X^b) T?M^T'S^<i:{'J:0^ gt^ffc^ (12 5mg, JR 

^32*) ^m.n^tm.m^xnr^ 

'H NMR (300 MHz, Chloroform-D) 6: 2.23 (6 H, s) 2.60 (2 H, t, J=7. 8 

Hz) 2.89 (2H, t, J=7.8 Hz) 3.67 (3 H, s) 4.06 (2H, s) 4.96 (2 H, s) 
25 6.8-6.95 (3 H, m) 7.0-7.1 (6 H, m) 7.2-7.3 (2 H, m). 

mum 2 4 9 tmmizvT. &T<DmmM2 5 o&^tf 2 5 KD<t&m&& 

mmm2 5 O 3-[4-[[4-(2 ( 6-'7^^K>^W^>^V]^y]7i-JW 
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'H NMR (300 MHz, Chloroform-D) <5 : 2.24 (6 H, s), 2.59 (2 H, t, J=7. 8 

Hz), 2.89 (2 H, t, J=7.8 Hz), 3.66 (3 H, s), 4.06 (2 H, s), 4.97 (2 H, 

s), 6.8 - 6.95 (2 H, m), 7.02 (2 H, d, J=7. 9 Hz), 7.05 - 7.15 (5 H, m), 
5 7. 29 (2 H, d, J=7. 9 Hz). 

mmmz 5 1 3-[4-[(3-<>^;K>^;w^>']7xrM^pA>i^5 i 

)V : 625K 0 #m&?tf?^o 

l H NMR (300 MHz, Chloroform-D) 6: 2.60 (2 H, t, J=7. 8 Hz) 2.89 (2H, t, 
J=7. 8 Hz) 3. 66 (3 H, s) 4. 00 (2H, s) 4. 99 (2 H, s) 6. 85-6. 9 (2H, m) 
10 7.1-7.3 (11 H, m). 

mmM2 5 2 3-[4-[[3-(2, fi-^/^K^^W^^^] 7x^] 

3- [4- [ [3- (2, 6-^ ^ > ^ > V)V] 3r*r V x. ~)V] Zf U /I >m* 

^;Kl25mg), 2Mfc7km<k-fhW&7kmm (3mL) , X^y-)U (lOmL) 

(lOmL) . tK (30mL) (DM^izm^rZo tffffi"^©^^!^ 

s\*y->-vm&v, &m-t% uifij; k> mmik-sm mmg. mm 82*) 

MS (APCI-) 373 (M-H) ' „ 
20 mMM2 5 2t«LT, 5 3&£U?2 5 4©^^ 

£ffift|2 5 3 3-[4-[[4-(2,6-^^^;^>> ? ;W^>'>?;W^-^^]7a:-;W 

i« : 96S„ 

25 MS (APCI-) 373 (M-H) „' 

^ffiffl2 5 4 3-[4-[(3-^>> ? ;K>i';W^>/]7x-;W7'DA>St 

4R* : 96*. M&Mi&o 

MS (APCI-) 345 (M-H) <, 
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fHi&m 5 5 3-{4-[(4-{[^>';K4-7ai~;l/-l,3-^T\/-;i/-2-1';i/)T 
a 7 ] ^ J-M ^ y *J)V) 7 x x;W -fun 

N-A^ ^H-7x^Jhl, 3-f 7^-JH-7S > (390mg) (DN.N-^^^ 
;U*;VATSh* (l.OmL) mmzi^m\l± V U >7A (60%. fait, 50mg) £^ 
5 iTCm, ^i&T 30 frmfr%M-& fc„ £J&®^Kl3-(4-{[4-(^cm*^ 

;W^>^;u]^~>}7x^;W7°p/t>m^^;K3i8mg)^ijnx., iMT i n# 

U^Co Wttx^-;i/-'\^U-> (fttflim 1 : 19*^6 1 : 1 «^5?X>h) 
10 TMM-rSJlttCliO, ^S-fb^tl (260m g, W48%) *«a*fifft«<»t 

'H NMR (300 MHz, Chloroform-D) 5:0.8 - 0.9 (3 H, m), 1.2 - 1.4 (6 H, 
m), 1.6-1.7 (2 H, m), 2.59 (2 H, t, J=7. 7 Hz), 2.89 (2 H, t, J=7. 7 
Hz), 3.35 - 3.5 (2 H, m), 3.66 (3 H, s), 4.78 (2 H, s), 5.01 (2 H, s), 
15 6.70 (1 H, s), 6.89 (2 H, d, J=8. 7 Hz), 7.11 (2 H, d, J=8.5 Hz), 7. 2 - 
7.3 (1 H, m), 7.3 - 7.45 (6 H, m), 7.85 (2 H, d, J=7. 9 Hz). 

2 5 6 3-{4-[(4-{M V ^0 k!;H4-7xz;H, 3-5 i 7 > /-;h2-'f 

20 mvt® B 

MS (ESI+) 501 (M+H) . 

mmm2 5 7 3-{4-[(4-{[-f y^;K4-^xx;p-i,3-^y\/-;p-2-f;i/) 

N— f V 7fJl/-4-7 i^JH, 3-f 7 , /-JV-2-7 5 > (232mg) <DN,N-i?* 
25 fMJl/ix75H (2mL) *JftlCjJc*fc:*- h U £A (60%, fft-ft, 50mg) £^ 
»TJn^L, ^M-e 30 ^F^#^i?feo R^S^ttft: 3-(4-{[4-(^DD^f 

;W^>v?;W^-^>'}7xx;wyD/i>^^5 L ;K3i8mg)^ip^ gi&T i p# 
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hfco itiX^-A^t> <#8U*TM : 19^£ 1 : 1 *T?^?$>x>M 

■vmmTzztiz&t), n&mvtm (322mg) zL<Dn&M®i®*** 

S-)\> (2mL) , 7 i b9biHD7^>(2DiL)©fi'&»<«fc»»U IjSfcKljl: 
5 ^-MJ^A*#* (2mL) ^Jin^ SiftT? 1 «pfW^#«iiffc. S^M^StK 

MS (ESI+) 501 (M+H) o 
10 £%fti2 5 8 3-{4-[(4-{h^VJK4-7i^-l, 3-f7y-jm JW 7 

3- {4- [ (4- { l^lri/fr (4-7XZJH, V/-;i/-2— f ;» 7 $ / ] * 
*>i>Mtti'l7 ^M^un>m^)V (250mg) (2mL) , 

fh7hFn77> (2mL) 2 fcJfezMfcfc:*- h U «7 A7Ki& 

15 % (2mu &M.*v\mmfr%mi?ito kj&m&w&*\z&& \ m.m 
mk7kmmT?mmzvrc'&. mm^jwrnmhtzo Mx^e^presep 

Dehydration tube mytfflM (W) M) *fflViTft»«, S«bTiIlb^ll 

(220mg, JR*90X) §IfMitLT#^. 
MS (ESI+) 529 (M+H) . 
20 nMM2S9 3- {4- [(4- {Of V7'DKJK4-7x= Jhl,3-f7^JH-< T 

JW7a/]^fM^> v 5 ;!/) v] 7 x x;W 7 p a° >^ 

^2 5 8tmmzVX. 3-{4-[(4-{ W V 7*0 tf;K4-7x-;H, 3-f 

25 MS (ESI+) 487 (M+H) . 

H«J2 6 0 3-[4-({4-[C7*Dtr;K4-[4-(hU7;^P^^;W7x:-;i/]- 
1 . 3-^7 V r -;U-2--f ;H75/)/ :f * 7 x X ;W ^ D A > 
SI 
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> JtfcTkXtttt (477mg) ©N.N-^^^MT^H (lOmL) 
fltf-.HJPA (60%, 104mg) ^ O'CejD^, ^SfcKbT 30 

Jgiffco 3- (4-{ [4- D n ^ f JV) ^ >^JV] t^r^>} 7 xz;W 

j6jg-&«*3Kfc&^ ^mx^;i^-e^aiLfeo Bt^x^;wg£iS*gu nmrn 

OSSUfcTl : 19^e> 1 : 1 ^l?^9> ? x>h) TJSPitl.Ctl:j;0, 

10 U #A7jt«(5mL)£tQ7L, i^T? 3 WM^^ffl'tffc- KfoM&m* 1 

(Sjft'T.SJl^lC.kD, &Mtt&m (230mg, 

MS (ESI+) 555 (M+H) . 
15 mM&\2 6 0 tf^IttT, £AT©H»J2 6 1~2 6 3 0ft^**^J«U 

H2&0O2 6 1 3-{4-[(4-{[[4-(4-^DO^air:;V')-l,3-^T % /-;i'-2— T 

;w c/p M)V> 7 s y ] ^-^ ->] 7izjh ^o/i >m 

20 MS (ESI+) 521 (M+H) . 

§HS60ij2 6 2 3- {4- [(4- {[[4- (3-* h^>7i-*)-l, S-fTy-M-f 

;W ( 7*p hT/W 7 ^ / ] * ^ > i?)V) ^ 5-0 7 x x;M 7°n;i>i 
JK^ : 41%. WM&m&o 
MS (ESI+) 517 (M+H) . 
25 mmM2 6 3 3-{4-[(4-{[(5-7xX;W-l,3-^7 > /-^-2— f;U) (7P tf 
7 ^ J ] ;* ^ y i?)V) is] 7 x —M 7° u A >Wt 
: 6885. 

MS (ESI+) 487 (M+H) . 
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M1&M2 6 4 3- (4- { [3- (3-^^7 x / =^-» ^ >yiW t^^} 7 xZ:;W ^ 

3-(4-tl^n+^7i^)7n;i>i^5 : ;i/ (0.396 g, 2.20 mmol), [3- 
(3->5 1 ;V7iy*>')7iZJV]^^/-;P (0.429 g, 2. 00 mmol) &£.Z$h 
5 V~7^)V&7.7J > (0.747 mL, 3.00 mmol) <DhJl/X> (30 mL) 

TJSIfcU l,l'-(7Wil)W=MWtV&> (0.757 g, 3.00 mmol) £ 

'pm-t-^toZ-. ^U£r&Uhx is BtWit^b/feo EOSi&fc^i^ (15 

¥)VZU^W77j- (^\^>~20% KSIXfJV/A+D-V) cfciOWBt 
10 HPLC (10—95515 y-k hx h U ;1//tK» 0.1* Ml ^jO^ni^^) 
X, S^b^ (0.414 g, JR* 55X) Sffe«UibT#&. 
MS: m/z 377 (MHO. 

|^S0!|2 6 5 3-(4-{[3-(3-^^7x7^^)^>^;W^i/}^xZi;i/)7 ? 

1 5 3- (4- { [3- (3-^Wx;^>')^> z?M ^>17i x;l/) /I >^ ^ ^ 
)l (0.380 g, 1.01 mmol) CD*^/ — ;P (4 mL) *ckr/fh7t h'D77> 
(4 mL) M^M^ 2 M 7kMik± h U *7A7K*« (1.5 mL) £3Jtl;t, SfeMTf 
24 RSWafc#L&. £j&«cfc*£iP*., 1 M MTttttlbT, »BfeX3\)l/T? 

20 Elllfc. S«t*II«x^;W-^^>^6l5«S*b, fcHfb#« (0.214 
g, iRs* 58%) §ifi7»JXAStt-T#fc. 

'H NMR (CDC1 3 ) 5 2.32 (s, 3H), 2.65 (t, J=7. 7 Hz, 2H), 2.90 (t, J=7. 7 
Hz, 2H), 5.01 (s, 2H), 6. 79-6.96 (m, 6H), 7. 06-7.24 (m, 5H), 7.33 (t, 
J=7.8 Hz, 1H). 
25 MS: m/z 363 (MH*)„ 

mmm2 6 4tmmzvx. 3-(4-h HD+->7i-ji/)7'n^>i^^ 
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wmtvTnrco 59s. 

MS: m/z 377 (MH 4 ). 
5 d;i>M 

H»J2 6 5 tHO^fcbT, 3-(4-{[3-(4-^^;U7ac/^F'»^>^;W^ 

l H NMR (CDC1 3 ) 62.32 (s, 3H), 2.65 (t, J=7.7Hz, 2H), 2.90 (t, J=7.7 
10- Hz, 2H), 5.01 (s, 2H), 6. 79-6.96 (m, 6H), 7.06-7.24 (m, 5H), 7.33 (t, 
J=7.8 Hz, lH) e 
MS: m/z 363 (MH*)» 

%Mm2 6 8 3-(4-{[3-(i-^xr.;i/tfn;i/)^>^;W^-^->}^ai-;i/)yn 

15 3-(4-b HD^->7ai—;i/)yaA>m^^ (0.360 g, 2.00 mmol), [3- 
(\-y^~Jl¥—J\/)7x.~M*?S-)\' (0.421 g, 2.00 mmol) 3$£ZfihV 
^^)V^7,y^{> (0.747 mL, 3.00 mmol) 0>h;UX> (30 mL) ^^S^K^T 
jf#U l,r-(7^M-JWy^ , J5?> (0. 757 g, 3.00 mmol) £4» 
*roJq;SU **»H&T, M-c 18 WfWiKi^bfc. K^mz^\^> (15 

20 mu ftm^, ffimisttmm&mfflVT, mm^m&mmvtc. ait*^u* 

(0.641 g, JR* 8658) iltifc. 

MS: m/z 373 (MH + )„ 

$mM2 6 9 3-(4-{[3-(i-^^x;nf-;w)^>>?;i/]^^>'}^ai-;v)yD 
25 /i>m 

*»J2 6 5£H«fcUc\ 3-(4-{[3-(i-7x-;Hfx;w^>^;p]^ 
77* (^\^>— ^x^;i/^e»S^^)o 
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MS: m/z 359 (MH + )» 

nmM2 7 0 3-(4-{[3-(2-^5 1 ;W-t7^)^>^]t+>'}7x^) 
m&M2 6 8 ilSHUfclLT, 3-(4-t HD^y7x-;V)yD/t>i^fM 

5 «fc xS [3- (2-^ ^;v-i -jr ? ?-)V) 7 x n;M ^ ^ y - j w>> & ^Ms^£$££ift 

'H NMR (CDC1 3 ) (5 2. 22 (s, 3H), 2.59 (t, J=7. 8 Hz, 2H), 2.89 (t, J=7. 8 
Hz, 2H), 3.65 (s, 3H), 5.11 (s, 2H), 6.90 (d, J=8. 5 Hz, 2H), 7.10 (d, 
J=8.5 Hz, 2H), 7.21-7.26 (m, 1H), 7.28-7.44 (m, 5H), 7.48-7.54 (m, 2H), 
10 7.78 (d, J=8.3 Hz, 1H), 7.83 (d, J=8. 1 Hz, 1H) 0 
MS: m/z 411 (MH f )„ 

mmm2 7 1 3-(4-{[3-(2-^f;M-t7f;W^>^;Wt^^}7z^;W 

3- (4- { [3- (2- * -± 7 f-)V) ^ >*?)V\ M 7 at ~ )V) 7* U A° >M * 
15 (0.648 g> 1.58 mmol) (D*?y—)l (6 mL) SScfcO^ h^h Fn77> 

(6 mL) M&mmz 2 M Tkmfcj- h U V&frmm (2 mL) ^u-e 75 

^;n?^mufc 0 ^m^^fo^TK-r^b, m*mwi7- h u >7 ami, 

20 (0.534 g, JR* 85*) Sr&'fetWil.i: LT#fco 

'H NMR (CDC1 3 ) 52.22 (s, 3H), 2.64 (t, J=7. 8 Hz, 2H), 2.90 (t, J=7.8 
Hz, 2H), 5.12 (s, 2H), 6.91 (d, J=8. 7 Hz, 2H), 7.12 (d, J=8. 5 Hz, 2H), 
7.21-7.33 (m, 3H), 7.37-7.42 (m, 3H), 7.48-7. 55 (m, 2H) , 7.78 (d, 
1=8.5 Hz, 1H), 7.83 (d, J=7.9Hz, 1H)„ 

25 MS: m/z 397 (MH + ) 0 

mMM2 7 2 3-(4-((2'-xh^>'tf7xZi;i/-3— <)\<) * h^y)7i^)y 

3- [4- [ (3-^ D > *?)V) ^y]7i ~)V] 7°uA ^ (0. 30 g, 
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0.86 mmolK 2-X h^^7ocn;^P >M (0.16 g, 0.95 mmolh rh7^ 
h'J7i^M^7^>A7^A (40 mg, 0.034 mnol), 2ffifefflBtflV*7 
A7jC^(0.3 mL), X^/ — )\> (0.3 mL) ifttf Wl/X> (3 nL) <DM&W*. 

T)V3>mmm.T, -^mntmrnvft, so&tt*im&* Rjtsm^wm^n^ 

PVb^^- (^•y->/^X^;P=10/l-2/l) luTllt, 3- (4- 

( (2 ' -x h * 5/ tf 7 x x; W3— r ;w * h ^ ~» 7 x x; w :/ d a* 

(0.21 g> 6395) ^ifeiWilTifc. 

^cD'fb'&^KO^^y-;^ (4.2 mD fcjftfc* ia&fcftfc^hU9A*tttt 

10 (1. 3 mL) ^fifcT 2 R#Haj£#b7t. EJtSSSE* 1 IMitT pH7 

X^=3/2~l/4) fcTflMKU M&M&O&mfc&Va (0.17 g, 843!) 
. MS (APC I -) : 37 5 (M-H) . 
15 mMM27 3 3-(4-((2'-: ^7/ lf:7xX;W3— * b =^-» 7 cnXJI/) 7 P 

^2f£0»J2 7 2 £^8Hc:bT, 3- [4- [ (S-^Pt^O^) 7 xz;H ^ 

PA >^;* ^)VmS 2-^7 y 7 x X p 
atfi»a0K*6X). MS(APCI-) :356(M-H). 
20 H^J2 7 4 3-(4-((2'-tHD^'>k'7x-;V-3-fjk)^h+i/)7i^) 

H2rS0!i2 7 2 ingiSlcbT, 3-[4-[(3-^P^^>->';W^^]>'aiX;i/]^ 
un>Wt*?-)VB(& 2- (4, 4, 5, 5-t- h5^fJH,8, 2-^**#n5 >-2— T 
JV)7x; SH^H OK* 3390 . MS (APCI- 
25 ): 347 (M-H). 

$mm2, 7 5 3-(4-((2 , -(^^^)tf7xX;i/-3-f;i')^ h^»7x- 
*»J2 7 2 ilpJ^fcUT, 3-[4-[(3-7D^^>^l/)t*y]7x-;i/]^ 
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bfeo Mfe^(»398!)o MS(APCI-):377(M-H). 

mmm2 7 6 3-d-((2' - d ->*m^w f7x-K-f jw^ h+ 

n /\° ^ 2-x h^-»ti;^^7i a >B8tf> 5 mMit^m 

&&f& L fc 0 8i£ (« 1 2*) . MS (APCI-) : 403 (M-H) . 

$mm2 7 7 3-(4-((3- (2, 6-^^^7 x y + ^) 7 

10 3-(4-fc Fa*V7x— JWyn/^lbWKO.ifi g, 1.39 mmol), [3- 
(2,6-^^7xy^»7x-JW/^/"^ (0.41 g, 1.81 mmol) 
biJ7x-MX7-f> (0.47 g, 1.81 mmol) ©fh7kHn77> (5 mL) 

mmz, o < c^TT^*;^>m^x^;v h;i/x>Mt (40%, 0.82 

15 %>f)\,% ; ?lx2U^Y>f^~yj- (^*^>~^^>/imx5P^=4/l) 
TffiSHU ^W^ffifc^ (0.27 g, iR* 50*) £#fc 0 
>H NMR (CDCI3) 6 : 2.11 (6H, m), 2.59 (2H, t, J = 7. 8 Hz), 2.89 (2H, t, 
J = 7.8 Hz), 3! 66 (3H, s), 4.97 (2H, s), 6.66 (1H, dd, J = 2.4, 8.1 
Hz), 6.81-6.91 (3H, m), 7.00-7.14 (6H, m), 7.24 (1H, t, J = 7.8 Hz). 

20 »j2 7 8 3-(4-((3-(2 > 6-^/Wxy+v')^>^)^^>')7x- 

)V)7°un>B. 

3-(4-((3-(2,6-^^^7x; + -»^>^W^»7xr;V)7 4 nA'>i 
(0.24 g, 0.62 mmol) <D*$ S —)VMfe<S.b \aL)\Z, 1 MfeikMiki- 

h^y^mm (1.2 mo mux. ^mzxi mmmwvrco pcmmzmm 
25 iai^ixfjvtt^L, 1 mizm.m.%.?S7MzTm&> m 
Etmmistc. «yU5!jTO7A7aTh^77^- e\*-v->mmx. 
^=3/2^1/4) izxmmv, m&um<D&m<k&v>) (0.15 g, jr* 64*) & 

ntc* MS(APCI-): 375 (M-H) . 
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mWM2 7 9 3-(4-( (4- (2-^ 1 7 ^>^W 7 i^;W ^ 

^[4-(2-^^7i;^^)7xr:;i/]^^y-;i' (###120 ltmnizLT. 
5 o-i'l/ , ;-M^4-7'o^^>Xr;i'fkh , J:f)^ (HI, £j£g!l£/&#j 
htom&to) ) *>63SHlflJ'&4*7*'S-J*Lfc (tUmztefrW. HPLC(^> 5 X> h 

'H NMR (CDC1 S ) <5 : 2.23 (3H, s), 2.60 (2H, t, J = 7.8 Hz), 2.90 (2H, t, 
J = 7.8 Hz), 3.67 (3H, s), 4.97 (2H, s), 6.86-6.95 (5H, m), 7.04-7.21 
10 (4H, m), 7.23-7.29 (1H, m), 7.35 (2H, d, J = 8. 7 Hz). 

mmm 2 8 o 3- (4- ( (4- (2-* f^7i;+y)^> *?)V> -» y 1-^) y° 

mMM2 7 8 tmmzVT, 3-(4-((4-(2-^9 : Jk7xy^^)^>^)t^ 

15 63%) o MS(APCI-): 361 (M-H). 

5*S»J2 8 1 3-(4-((3-(2-^^7iy*>')^>yJWt*'»7xr;W7 0 

5fettfc|2 7 7 £H«fcLT, 3-(4-tKD^v7x-;W7DA>^^5 1 JH 

^C3-(2-^^7a:/^^)7ai-;p]^^y-;i/ (###12 o ltisifiKcbx, 

1M^A)£fflV>fc) o lfiMll(l!$28%). 

•H NMR (CDC1 3 ) 5: 2.22 (3H, s), 2.60 (2H, t, J = 7. 8 Hz), 2.89 (2H, t, 
J = 7.8 Hz), 3.67 (3H, s), 4.99 (2H, s), 6.79-6. 94 (4H, m), 6.98 (1H, 
25 s), 7.03-7.21 (5H, m), 7.22-7. 34 (2H, m). 

mmm28 2 z-a-uz-u-^^jiy^s^^^^Mtt^y^-jvzf 

mMM2 7 8 £W\m\ZVT, 3-(4-((3-(2-^^7aiy^v)^>^;V)^ 
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mmm2 8 3 3-[4-[(2' 7x-;i/-3-f;l/)> h^F'>] 7x-;W^ 

UA>m tert-y^P 
5 3-[4-[(3--;a ; E^>^l/)t^'>]7x-;HyD^>i tert-y^ (3.5 
g, 8.94 mmolK 2-tJnJ|/^;1/^o:^;1/^P >^ (1.47 g, 9.83 mmolK "rhy 
h U >/^>>#A (413 mg, 0.36 mmolK 2 £SS#^;*» 

U^AzKM^a mL)> X^y— ;P (7 mL) SL^b^X> (70 mL) ©jg-&**, 

7A^nvh^77^- (A^t>/iiifjv=io/i-4/i) fc-anwu m 

&16lVt<D&&tt&& (3.62 g, 97S) £#7c» 

NMR (CDC1 3 ) <5: 1.41 (9H, s), 2.50 (2H, t, J = 7. 8 Hz), 2.85 (2H, t, 
J = 7.8 Hz), 5.11 (2H, s), 6.90 (2H, d, J = 8. 7 Hz), 7.13 (2H, d, J = 
15 8.7 Hz), 7.33 (1H, m), 7.42-7.55 (5H, m), 7.65 (1H, m), 8.03 (1H, dd, 
J = 1.5, 7.8 Hz), 9.98 (1H, s). 

mSHM2 8 4 3'-[4-(2-tert-^h^v-^;^x;VX^-;V)>'xy^^p<5 i ;W 

3-[4-(2*-^;V5;Hf^3ix;V-3— r )V* b**s)7 ^~MzfVrt>Wt tert- 
20 ^;M1.5 g, 3.60 mmolK U >ttrL7K*^* h U 9 A (0.43 g, 3.60 mmolK 
2-^^-2-^X1.72 mL, 16.2 mmol), tert-^/ — ;U (7 mL) , tK (15 
mL) RCJ^ h7kh'D77> (15 mL) ©jg^JC, O'Cfiti^Tlfiia^Bt^- h U 
^A (1. 22 g, 10. 8 mmol) W&tZTC 2 H#IWJt#l/fc. HJfe«t**»X 

25 ^£vU#£\H/;fr^A#o t b^^- (^+i->/@fmx5 i ;u=2/i~ 

1/2) fcTfcfiU S*&fiM*©3aHb'&* (1.12 g. 725K) £#7Co 

'H NMR (CDCI3) 6 : 1.40 (9H, s), 2.50 (2H, t, J = 7. 2 Hz), 2.84 (2H, t, 

J = 7. 2 Hz), 5.09 (2H, s), 6.88 (2H, d,. J = 8.7 Hz), 7.10 (2H, d, J = 
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8.7 Hz), 7.20-7.47 (6H, m), 7.56 (IH, m), 7.93 (1H, m). 

3' -[4-(2-tert-y h* v^W^XJVX^) 7x7 **/*=5-)V\ tf !7 
5 2-*;V^>M(0.24 g, 0.56 mmol), *J *^)V7 ~V > (2M ^ h 5 h F P 7 ^ 
0.42 mL, 0.84 mmolK 1-k FD^>'/h U 
(0.13 g, 0.84 moim^N.N-^^^ATS H (6. 0 mL) CD^-&#f^, ^ 

MMJ^T l-x^MMs-s?* 5 / :/p \Z)V) fc^sM a H mmM 

(0.16 g, 0.84 mmoD^JjP^., I^I^lCT 12 mffifflfrVfto JRjfcttSIHRX^JV 

^© 3- (4- ( (2* - ( (>?* $;)*;^ x;w Dx xjv-3— r jw) ;* h * -» 
7xzjW7n;i>n tert-:f^;i/£#fcc z.<D\\^m^ V u 7;vtn»K(2 
15 mL) l:i»L, S»fcTmMlJH*Ufc«, JRj&tt£«ffi«»b&. £§®#l£ 
HPLC(^5>>X> MM ^ A) tCTUIJKU fcfi»ft<B*»ft:#4&<58 mg, 
lK$26%)S#fc. MS(APCI-): 402 (M-H). 

^jg^i2 8 6 3-(4-((2 , -(rsy^;v#x;i/)h^3:n;v-3-i';v)^ 

20 lfe&§0i|2 8 5 fcWWcbT, 3' -[4-(2-tert-^ h^r^*;P*X/PX^;W 7 

x / * v- ^ 5^;w t7x x;v-2-^r >mm$ i-kHo*w/njrv 

T^t-^Al^^iM^^l/fc. fcfittft OR* 66*) o 
MS(APCI-): 374 (M-H) . 

HJfe^J2 8 7 3' - ((4- (2-* J^+~>Xf;V) 7 x ; ^r-» k'7 xZJW 

25 2-ft)Vtf>W. 

3' - [4- (2-t er t-7 h * )Vi$ X )VX.^)V) 7x/=^ bf 7 x ~ 
2-#;M*>^(0. 15 g, 0.35 Tmo\)&YV~?Mn&t8i<$ mL) 
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74— (A^t>/sffifjw/2~^xfiW ktmju a*at&*©« 

(21 mg, W165H) MS(APCI-): 375 (M-H) . 

mmm2 8 8 3-(4-«2\6'-^;* h*^t!:7x~;l/-3-"f;i/)* = 

n>M*^)VBiX* 2, 6-v** v-7 xn;i/^P >^ 5 &-&jfcb 
tfio i6W*(iR$93%). 

! H NMR (CDCI3) 5: 2.59 (2H, t, J = 7. 8 Hz), 2.89 (2H, t, J = 7.8 Hz), 
3.66 (3H, s), 3.71 (6H, s), 5.08 (2H, s), 6.65 (2H, d, J = 8. 4 Hz), 
10 6.92 (2H, d, J = 8.7 Hz), 7.11 (2H, d, J = 8.7 Hz), 7. 23-7.33 (2H, m), 
7.34-7.45 (3H, m). 

mmm2 8 9 3-(4-((2 , ,6 , -> 5 ^h^->if7x^-3-r;i/)^ v^)y^ 
)V>7°un>m 

mmm2 7 8 t^itbt, 3-(4-((2',6'->^ h**s\£7x.-)l>-Z--()V) 
(MS 86%). MS(APCI-): 391 (M-H). 

mmm2 9 0 3-(4-((2',6'-^I^t'7i^H-f )V> * h^»7x- 
mmm2 7 7t»LT, 3-(4-t Fo+>'7x^;W7'n/1>@l^f M 

20 ix (2* , 6' -^x^;v h y x n;u-3-r ;w ;* * y 6 &mft&<tiQ b fc. 

JMMSHftftOK* 80*) o 

'H NMR (CDCI3) <5: 0.99 (6H, t, J = 7. 5 Hz), 2.30 (4H, q, J = 7. 5 Hz), 
2.59 (2H, t, J = 7.8 Hz), 2.88 (2H, t, J = 7. 8 Hz), 3.66 (3H, s), 5.10 
(2H, s), 6.88 (2H, d, J = 8.4 Hz), 7.05-7.20 (5H, m), 7.21-7.33 (2H, 
25 m), 7.38-7.48 (2H, m). 

HS!#J2 9 1 3-(4-((2" , 6' -^XfJVt^x^W;!/)^ 7x" 

)V)y°urt>m 

H»J2 7 8t^lil:tT, 3-(4-((2 , ,6'-> 5 X^JHi^a:n;i/-3-1';W^ 
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'H NMR (CDCI3) 6: 0.99 (6H, t, J = 7. 5 Hz), 2.30 (4H, q, J = 7. 5 Hz), 

2.64 (2H, t, J = 7.8 Hz), 2.90 (2H, t, J = 7. 8 Hz), 5.10 (2H, s), 

5 6.86-6.93 (2H, m), 7.07-7.17 (5H, m), 7.21-7.31 (2H, m), 7.39-7.46 (1H, 
m). 

MS(APCI-): 387 (M-H). 

jW7°oA>@|/f;v 

10 mmm2 1 1 traiifcUT, 3-(4-t bu^y ^)V)fun>m.^)v^. 
xso: , 6' -^7Ji/tnfc*7x-;H-'r^) * ? / ^>mmit^^mv 

'H NMR (CDCla) <5 : 2.60 (2H, t, J = 7. 8 Hz), 2.90 (2H, t, J = 7. 8 Hz), 
3.66 (3H, s), 5.09 (2H, s), 6.88-7.04 (4H, ra), 7.12 (2H, d, J = 8. 7 
15 Hz), 7.29 (1H, m), 7. 39-7. 56 (4H, m). 

mmm2 9 3 z-a-«r ,v -vy)v*n\f7 ^-fr-w m * h+y)7xz 

mMm2 7 8i|fifcLT, 3-(4-((2\6'-> J :7;M-Dtf:7xri.rt,-3— OV) 
20 OR* 86*) „ 

»H NMR (CDC1 3 ) 6 : 2.65 (2H, t, J = 7.8 Hz), 2.91 (2H, t, J = 7.8 Hz), 
5.09 (2H, s), 6.89-7.04 (4H, m), 7.13 (2H, d, J = 8.7 Hz), 7.29 (1H, 
m), 7.39-7.55 (4H, m). 

&tfc$)2 9 4 3-(4-((2 , ,6 , -^X^;Hf^jL— ;i/-3-f )V) * b*?is)-t-7 )V 
25 tD7i-J|/)7nn>SIIfJl/ 

mMM2 7 7 tmUfclsX. 3-(2-7;i/^-p-4-t: FD+->7xr;W7D/^ 

>m^?-)viktfw , 6* -s?x^;nf 7 xr;n-f * * y — e.^ja^ 

Ufc. Stfiffl^tt OK3S80%) . 
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'H NMR (CDClg) 6: 0.99 (6H, t, J = 7.5 Hz), 1.23 (3H, t, J = 7.2 Hz), 
2.30 (4H, q, J = 7. 5 Hz), 2.57 (2H, t, J = 7. 8 Hz), 2.89 (2H, t, J = 
7.8 Hz), 4.12 (2H, q, J = 7.2 Hz), 5.08 (2H, s), 6.60-6.71 (2H, m), 
7.03-7.17 (4H, m), 7.19-7.31 (2H, m), 7.35-7.48 (2H, m). 

5 mmm2 9b 3- (4- ( (2' , 6' - >?x^;v t'7 x - ;i/-3--f ;W ^ h^)-2-y)l 

H»!i2 7 8 tmUiZhX, 3-(4-((2 , ,6'-> ? X^;Hf7ac-;i/-3-f )V) * 

V * -2-y)VHr uyx. x;W y"un >m^JV^ zmMfcte 1 ®) l<tz 0 

»§fi*gfi 0K# 71X). MS(APCI-): 405 (M-H). 
10 9 6 3-(4-((2'-(kl«D^->^^;i/)tf 7x^V-H 

7i-;v)^n/t>it tert-^;u 

3-(4-(2'-*J^;i/t'7x^H-^;M b^i/)7x-;W^D/t>i tert- 
^;K0.30 g, 0.72 nmoDS*^/— ;K6 mL) 'Si.TS'r h5kFn77> (6 

mL) (Dm&mmzmmis, *frTT?**fls*»>*3- h u ^ a cu mg, o. 36 
15 mmoi) &jn*&&» mm.n im$wfcvit. &.]&WL&mffi'& nmm&mm 

~> U # tfjV* 7A^B7h^77^- C^U" >/Wm^)V= 1 0/1 ~ 
1/1) ilTMb, (0.25 g, JR* 83*) *%tZo 

»H NMR (CDC1 3 ) (5: 1.41 (9H, s), 2.50 (2H, t, J = 7. 8 Hz), 2.85 (2H, t, 
20 J = 7. 8 Hz), 4.56 (2H, s), 5.10 (2H, s), 6.90 (2H, d, J = 8. 7 Hz), 
7.12 (2H, d, J = 8.7 Hz), 7.23-7.45 (7H, m), 7.56 (1H, m) . 
mffiM2 9 7 3-(4-((2'-(t YU*i/*^)V)\i73C—)}/-Z-<iM* b=¥^) 
7x-;W7"D/'S>^ 

3- (4- ( (2' - ( t H p * s s * V) M y x x;v-3— f )V) * h 4- ~» 7iZJW7n 
25 K>Wt tert-^;K0.25 g, 0.60 mmol) £ h 'J yfr^uWM (2 mL)K:^fi?U 

tj&tct i fl$^jg#bfc. j£J«£MU 3S^£#ifcHPLC(^^x>hiJ- 

<^;pA)(cx;»i3-r'5^t(Cci:D, m-&mm<Digtm<k&y>} oo mg, 5*)&# 

fc. MS(APCI-): 361 (M-H). 
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mmm 298 3- [4- c [3- > vjv (x^;p> 7 $ j ] ^ > >>) w 

3- [4- [ (z-zf u ^ ^ > v )V) ->] ? x -JW ^ a >m. * 3^;Ko. 30 g, 
0.86 mmolK ^>>*;Kx^)»7S>(0.20 mL, 1.29 mmolK ^^irv'^A 
5 (0.39 g, 1.20 mmol), hUX (v'^Ov^U ^>y-fe > » XA^tfA 
(0X0.031 g, 0.034 mmoDs rac-2,2' -tfX (i?7x^X7^ /)-l, 1' - 
H^-75 1 ;K0.032 g, 0.052 mmoDRtf h;tx>(6 mL)©^^^, 

mr. 8oricxi6 wm^Lfco Kfom*%tm'&. Kfom**x.r*&nu&m. 

10 g&^^y-;K4 mL)S.^h^t: mL) ©fl-g-^Klig^U 1 

^7K^fb^-bU»7A7j<^(1.8 mD^JP^., 2 B#|tai£#L<£:. Rf&M 

15 ^;V=2/l~l/2) V. M&m&O&mib&WiM mg, i»13%)£f§7c. 
MS(APCI-): 388 (M-H). 

HJg^2 9 9 3-[4-[[3-[lf;K7x-;W75 7i- 

mmm2 9 8 fcRHUfcbT, 3-[4-[(3-:7a^^>$?;i/):^*v0:7:nx;i/]:/ 

20 u;\>m^)\^ms^)v{y ^M7 ^>^^mmi\^m^^t^ 

^iftlSS OK* 11%) . MS(APCI-): 374 (M-H). 

HliS#l3 0 0 3-[4-[[3-(k*7xr;V-3- f^75/)^>?JWt+'>]7x = 

2 9 8 t^fcLT, 3-[4-[(3-7D^>yJk)t^'>]7i-;W7" 
25 aA 0 >f^^VM't , 7x-;H-^J^^>!5^^i^tl^^t^. & 
£MH OR* 6%) . 

'H NMR (GDCI3) <5: 2.65 (2H, t, J = 7. 8 Hz), 2.90 (2H, t, J = 7. 8 Hz), 
5.00 (2H, s), 6.90 (2H, d, .J = 8.7 Hz), 6.98 (1H, d, J = 7. 5 Hz), 
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7.02-7.20 (6H, m), 7.27-7.46 (6H, m) , 7.53-7. 59 (2H, m). 

H»J3 0 1 3-[4-[(3-TXU /^>^W^^]7xr ;i/]^D/t>^^^ 

)\> 

&-y-\) J? ^~)V)*9 J— Ml. 12 g, 5.62 mmolK 3-(4-th'D^^>7 
5 x-;i/)-/aA>^^^Jl/(1.22 g, 6.75 mmol),' h<j7i-WX7^> 
(1.92 g, 7.31 mmoD&^h^fc Fa 7^X20 mL)tf)M-&#J^ O'CjUTF 
Tl/^;i/^>^^X^ h;i/X>M(40%, 3.32 mD^iD^ tJStT 
14B#WM#bJfco K/M£i£ii«U »>"J^JW7Ai/D , 7h^7 
^-^TlS$$ (^\^+h>/0mx^;i/=lO/l~2/l) U ^-v=rL^^(7)* 
10 ^b^#l(1.01 g, iR3p 50%) 

»H NMR (CDCls) <5 : 2.60 (2H, t, J = 7. 8 Hz), 2.89 (2H, t, J = 7. 8 Hz), 
3.66 (3H, s), 4.99 (2H, s), 5.74 (1H, s), 6.89 (2H, d, J = 8. 7 Hz), 
6.92-7.15 (7H, m), 7.22-7.30 (4H, m). 

§HJS0<|3O 2 3- [4- [[3- ;cx;M:/a tf;i/) 7 ^ y^yvM^-yly x. 

15 -Mzfuw>m. 

3-[4-[(3-7- y ;^>^;w*+>']7x-jh :/aA°>m*^;Ko. 20 g, 

0.58 mmol) ON.N-^^^MMTi F(4 BiDitf:, 0°CMWT 60*7jc*<fb 
^HJ^A (0.035 g, 0.86 mmol) MUiZX 10 #Rg££#bfce 

0 < Cl^Tn-7 , nWD5h' (0.063 mL, 0.69 mmol) RXf^Vit 
20 ^hU<7A (0.10 g, 0.69 mmol) SriD;^ M*T? 16 i^W^^bfe. ^JEfrH£& 

;K3 mL)R^h^kh*P7 9>(6 mL)©^|§tfc 
1 ^7K^± h 'J #A*##(1. 5 mL) 1 H#B6&#L 

' *7A^D?h^57^-l:TSS (^+h>/rax5 1 ;U=4/l~l/2) b, 
&6»a©£BYfr&*K0.11 g, W47%)$#fc. MS(APCI-): 388 (M-H). 
^J60)J3 0 3 3-[4-[[3-[7 , 5 1 JK7i-;l/)75/]^>^]t+'>]7i- 
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H (IR$57%) . MS(APCI-): 402 (M-H) . 
5 H»J3 0 4 3-[4-[[3-K>^K7x-JW75/]^>^l/]^^]7x 

(JR^74%) o MS(APCI-): 436 (M-H). 
10 ^»J3 0 5 3-[4-[(3-7-'Jy^>^W^y]7z^H7D/^i 

fHifc0iI2 7 8 fcHifcLT, 3-[4-[(3-T-U /^>i?;W^^]7oc— ^3 

MS(APCI-): 346 (M-H). 

^JS#)3 0 6 3-[4-[[3-WV7*^K7i^V)7$;]^>^V]t*v']7 
15 i-jW7n^>| 

HWJ3 0 2 <bi^filfcbT. 3-[4-[(3-7^U / ^>^;W t^^] 7xZjW 

(JR*12%) . MS(APCI-): 402 (M-H). 

^»J3 o 7 3-(4-((4-((x^;K3-^^JV7ni-;i/)Tay)^^;v)^>^ 

20 jWt^^)7x-JW7D/^ll 

3- (4- ( (4- (^ □ n ^ ^)V) ^ > s?;w ^-»7x ~)V) zrun >m^)\^ (so 

mg, 0. 16 mmol)^N,N-v 5 ^^;i/*;l/AT5 F(l mL)»«tfc N-X5=-;Wm-h;W 
>*>(51 mg, 0.19 mmol) ©N ) N-'7^5 : JW1/A75F(0.5 mL)#?& 
U!7A(33]0g, 0.24 mmol) SrtPTtT 70*CT 66 B^M8l#bfco S^fc7X(2 
25 mL) fctn** ^nD^^>(2 mL)-e$Uil,fc. GeneVac I<M«I^ 

^(0.32 niL, 0.32 mmol) SfiT? 18 BflM#Lfc. 1 
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GeneVac 3ge«jfc#flfcHPLC(^5S>X> MM 

^;PB)T»»r«J:ifcJ;t)SJ8ft:'a , '»(2i mg, 2630 MS (ESI+, 

m/e) 404(M+l)o 

5 SkTommM 3 0 8 3 3 8 fc^Tft'&WS, 3 0 7 i ^itUd 

IT, 3- (4- ( (4- □ a ^ ^ > t^-»7i x;W y p a' ^ 

(50 mg, 0.16 mmoDRZSttm-T&TS.yfrZ'&l&Vrco 

mmM3 0 8 3-(4-((4-((^^;K2-(^a:^:;l/^;^-Jl/)X^;i/)T$7)^ 

^ 7 x x;W 7o a >m 

10 iR* 43 mgo MS (ESI+, m/e) 468(M+1) 0 

nffiM3 0 9 3-(4-((4-(((3-7xy*^>^)757)/f;W^>^) 

^•»7i-;W7d a- 

IRS 40 rage MS (ESI+, m/e) 468(M+l)o 

mmm 310 3- (4-< (4- ( ( (4-7 1/^> s^w 75;)^ ?-)v> ^>~j)V) 

15 t*e/)7xrjW7D/OSl 

IRS 37 mgo MS (ESI+, m/e) 468(M+1)„ 

#£6§#!|3 1 1 3-(4-((4-(((4-(2-tf^>?x;^^^)^>>5;i/)T$/)^5 L 
;W^>^W^^"»7x-JW7o/l>i 
iR« 13 mg„ MS (ESI+, m/e) 470 (li+1). 
20 ^M3 12 Z-{i-{{±-(.at-7^y*^7u¥)\,)T^J)*^)V)^>V)V) 
~» 7 x ~ jU) 7 a A >^ 
IRS 33 mgo MS (BSI+, m/e) 420(M+l) o 
$fe£0J3 1 3 3-(4-((4-(((2,2-^7x^H?;i/)75/)^5 1 JW^>^) 
^ ^ i n; W 7 a A >m 
25 JR* 45 mgo MS (ESI+, m/e) 466 (M+l). 

H»J3 i 4 3-(4-((4-(((tf^xx;i,-2-<;i/^^;i/)T^/)^^;W^>^ 
;i/) ^ ~» 7 x-jw 7o/t >^ 

*R* 47 mgo MS (BSI+, m/e) 452(M+1) 0 
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mmms 1 5 3-(4-((4-(((bf7 xx;i/-3--r ;m?;W7 ^ /) 

)l>) vO 7x-JW^O A° >^ 

JR* 32 mgo MS (BSI+, m/e) 452 (M+l) a 
mmtZ 1 6 3-(4-((4-(((H7x-;V-HJV^fJV)75/)^fJl/)^>i? 
5 JV)t+v)7i^W^O/t>H 

iR* 12 mgo MS (ESI+, m/e) 452 (M+l) » 

&M.0113 1 7 3-(4-«4-(((2-7xzi^-2-(i-ifau> 5 ~;wx^;i/)r5/) 

JR* 40 mgo MS (ESI+, m/e) 459 (M+l) o 
10 Hifc0ij3 18 3-(4-((4-(W5 1 ;Kl-7x-JH-(l-lfDU^JWl5 1 iW7 

5/)/ j-)V) -» 7 x y □ >m 

iR* 18 mgo MS (ESI+, m/e) 473 (M+l) » 
^^13 1 9 3-(4-((4-(((2-y7/l5 1 Jl')(7xz;W75/)^5 L ;i/)^> 

;f v *.~)V) -fun >Wt 

15 JR* 15 mg. MS (BSI+, m/e) 415(M+1)„ 

mmm3 2 0 3-(4-((4-(k>^;k7x-jw 75 /) 

'»7x-Jl/)7°0/t>i 
iR» 21 mgo MS (ESI+, m/e) 452 (M+l). 

^|»J3 2 l 3-(4-((4-<(x^;K2-^^;v^ain;v)T5/)^^;P)^>> ? 

IR* 22 mgo MS (ESI+, m/e) 404 (M+l). 
nffiffl3 2 2 3-(4-((4-((7*f;K7x^)75/)/5 i ;W^>> 5 ;Wt^ 

>')7x-;W7'o/ , ?>i 

IR* 39 mgo MS (ESI+, m/e) 418 (M+l). 
25 ^WJ3 2 3 3-(4-((4-((7xX;K^PbfJl/)T5 7)^^;W^>^)^ 

e/)7x-;i/)7°DA>i 

JRg 23 mg. MS (ESI+, m/e) 404 (M+l). 
mffiM3 2 4 3-(4- ((4-((^>^K7xr jV) 7 5 / ) ^^)^>^W 
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<Rjfc 21 rag. MS 0BSI+, m/e) 432 (M+l) 0 

mmm3 2 5 3- (4- ( (4- ( (2-t 7^;0 7 5 y ) ^ ^ t + 

5 IR» 7 mg 0 MS (ESI+, m/e) 440 (M+l). 

&6B0I3 2 6 3-(4-((4-((-fy^'atr;K7x^;i/)T5/)^^;W^>'^;w 

-» 7I-JW y DA >m 

6 mgo MS (ESI+, m/e) 404 (M+l) 0 

10 i/)7xzj|/)^D;i>i 

JK* 51 mgo MS (ESI+, m/e) 390 (M+l) 0 
^»J3 2 8 3-(4-((4-(((4-^DD7i^)W^)75/)^5 1 ;i')^> 

4XJi 20 mg„ MS (ESI+, m/e) 410 (M+l). 
15 3&&S01J3 2 9 3-(4-((4-(((3-^^Jl/^i-;l/) C7u¥)V)T 5. S) *i 

29 mg 0 MS (ESI+, m/e) 418 01+1). 
^WJ3 3 0 3-(4-((4-((^>^T$y)^^;P)^>>?;P)^5/)^x 

-;1/)^oa°>m 

20 Jftft 58 mg. MS (ESI+, m/e) 466 (M+l). 

mmm 331 3- (4- ( (4- ( (^ > $w (x^ 1 ; w 75/)^ ^ > sw) 2-=* 

JRS 46 mg. MS (ESI+, m/e) 404 (M+l). 

£J&ft3 3 2 3-(4-((4-((^>^;K^;WT^y)^5 i Jl/)^>> J ;i/)^-^ 
25 >»7irJW7D/t>| • 

J&Jt 63 mg. MS (ESI+, m/e) 432 (M+l). 
§g«!l3 3 3 3-(4-((4-(((4-y7n/\^y;|,7x-;W7S/)^fj|/)^> 
v 5 ; W t*y)7i ~)V) 7D/t>i 
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JR« 7 mgo MS (ESI+, m/e) 444(M+1). 
mmm3 3 4 3- (4- ((4- (((2-' T 5^/[1.5-a]l£U$*>-3-' f;H^)(7x 

JRS 9 mgo MS (ESI+, m/e) 506 (M+l) 0 
5 #Ug0!l3 3 5 3-(4-((4-(((4-(4-i7nD7x-;i/)-l,3- ; ? 1 TV r -;i/-2-< 

iCJ* 18 mgo MS (ESI+, m/e) 493 (M+l) 0 
&E&09 3 3 6 3-(4-((4-(((4-(4-^^PA+yJl'7x^l/)-l,3-5 L 7y-^- 

2— r ;W 75/)^ 5^;v) ^ > *J)V) Jr* >0 7 x n;W y p a° >m 

10 IR* 2 mgo MS (ESI+, m/e) 541 (M+l). 

HJS^3 3 7 3-{2-[(4-{[4-(2-AJ^v'l5 1 ;W7x/^^]^f;H^> 

(* 9-M 7 ^ y ] -4-7 x ~;i/-i , 3-^r y-;w5—r ;B 7°a^ >m 

iR* 10 mgo MS (ESI+, m/e) 531(M+1) 0 
^»J3 3 8 3-(4-((4-((^9 1 ;K4-(5,6,7 > 8-fh7tHD-2-t7^l/r: 

15 )V) -l , 3-^t \/-;v-2-r ;i/) t ^ / ) * ^ > >^i/) >-) 7 x njw yn 

IRS 6 mgo MS (ESI+, m/e) 513 (M+l) . 

mmm3 3 9 3-(4-((6-^>^^-^^-2' ,6' -^^^-^71^-3-^ 

JW^ b+'»7x-JV)^D/1>i^f Jl/XXfJV 
20 ##0lJ3l ^RimtbT, (6-^>-7)V^^r->-2' ,6' -v^^-tf^x- 

;V-3-f;W^^y-;Ui: 4-fc Kn^i/7x^7:D^>i^^H7NfM s 

6««ft^ft€ifi7 , 'J XAftt IT#&. 55% 0 

'H-NMR(CDCl 3 ) 6 2.03(6H, s), 2. 59(2H, t, J=7. 6Hz), 2. 89 (2H, t, J=7. 6Hz) , 

3. 66(3H,s), 4.95-5.08(4H,m), 6. 88 (2H, d, J=8. 8Hz) , 6.94-7.42(l3H,m). 
25 HWJ3 4 0 3-(4-((6-^>v>Jl/*^>-2' ,6' -*J*?-)\,-\LV x-jh3-f 

JW^h^-»7x^)7*aA>H 
0^M4 tmWzVX. 3-(4-((6-^>v?;M-*->-2' ,6' -^^^-^7 
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**se:/u x&mthTmtto qzm 69% 0 

'H-NMR(CDC1 3 ) 6 2.03(6H,s), 2. 64 (2H, t, J=7. 8Hz) , 2. 90 (2H, t, J=7. 8Hz), 
4.97-5. 10 (4H,id), 6. 88 (2H, d, J=8. 4Hz), 6. 95-7. 46(13H,m). 

mmm3 4 1 3-{4-[(4-{[(3-^^;v^;w (4-7i-;hi,3-?7^-;H- 
5 <i )V) r ^ y ] y ^ > $w) 7 ^ - m rfu n >m^)i 

N-(3-^^W)-4-7xr;hl,3-?7^-;H-75> (370mg) , 7KfH 
Yt^HJ^A (60K ifttt, 50mg) , N.N-^^^WVAJS H (5mL) OM^ 
ti^Mt l ra^^^i?^ 0 Kj&3B^4&fc 3-(4-([4-(^nn^^|/)^>^ 

10 fro RfoM&m&Mzikg, 1 mmmm^mmvwtmzvr^ mm^jw 

mmVfc. H^X3MWf £ Presep Dehydration tube (fO^MH <«0 M) £ 

m ^t&m%l. mm l xmmm £#n* hplc ^ >?x > mm ^ a) -c^t 

•S^<t^J;D, mmt&W (250mg, W47«) LT#fco 
MS (ESI+) 529 (M+H) o 
15 H5!0!I3 4 2 3-{4-[(4-{[(3-^^;i/^Jl/) (4-7ai-;i/-l, 3-^7^-^-2- 

; w r ^ y ] y ^ > sw) w]7x-;n7DA>i 

3- {4-[(4-{[(3-^^;i/^;i/) (4-7x^Jhl, 3-f T^-^-f ;W75 /] 

^?;W^>^Wt^'>]7x-JW7n/i>i^fji/ (240mg) 

(2mD , ^h^t \^ay^>(.2^)(Dm^mm\zmmv, 2 gi^m^ t>u 

20 «>A7k« (2mL) SriD*., ^}&T.l Rf ffi^iMif fc 0 ^Jfc^^lSrTMC&ir, 

l^ltmTK^if^ttfrbfc^ Wx^Tiajlfc. @t^x^;wi£ 

Presep Dehydration tube (**) W *m^Tm,!&&. iS^bT^ 

mik&m (220mg,.i« 903Q §M6i»ibT#fc. 
MS (ESI+) 51 5 (M+H) . 
25 fH;!&0iJ3 4 3 3-{4-[(4-{[(4—f V7n EJW1, 3-^71/- ;i/-2~-OW (3-y 

y ^ y ] y j-m ^ > svw ^>']7x-M7 4 oA>^f;p 

4— f V7 p Ptf;WN-(3-^^^;l')-l,3-^T % /-;W2-T5> (313mg) , 
TMHt;?- h U ^A (60* 50mg) , N,N-^/fWA7$I^ (5mL) <D 
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i mmfr£Mi£rc 0 Kmm&mz. 3-(4-{[4-<^pp.*^;i/)^ 

jn?#\mVta 0 gEMx^;Wf fcPresep Dehydration tube m^ttim (#0 
5 fi) *fflV>Ttt»«, »»UTM**^15lHPLC(^7 5?X>hU-f #^A)T 
«f»-f*i:£fc:J:D, *«<b-&«b(150mgv W 28%) £3t&iEMK#l <h bT#&, 
MS (ESI+) 495 (M+H) . 

M3 44 3-{4-[(4-{[(4--<y^Pfcf;Wl,3-5 1 Tl/-;b-2-<;i/) (3-p< 
*)V?^M 75/3^ ?M ^ 3*^ 7x-JW :/p >M 

io 3-{4-[(4-{[(4--<y7 p Dt!;w,3-^T\/-;v-2-f (8-^?;^f;M7 
5 ; ] ^ ^ >^jw *4 •>] 7 in;n 7"d./^ (HOmg) s^^y 

-)V (2mL) , ^h^fcb*P:7 7>(2mL)(Z>^^£^U 2«J|*«fl3t 
hU^A^KW (2mL) £in;5L, ^iai?ll^^#S^c 

15 g&Presep Dehydration tube mymM (W) M) £J8ViT§£#^ mmL 
TSI^ti (120m* 88%) M»<hLT#fe. 
MS (ESI+) 481 (M+H) . 

HSS0IJ3 4 5 3-U-({4-[l-(4-7x- )V) 7 burls') 

20 (4-7i-JH,3-f77- ;V-2~f JW) ;* (3.82g) > fS^X^ 

(15g) , f h7kHn77> (30mL) ©^&#r£^ir? 3 f$|ffl 

hHD77> (30mL) IzmmVtZo £ ©»«K:|Mb^D tf;l/T^>"> A (2 
i^Th7kFD77>m lOmL) SrO^-Cin^ 1 WHB^*®if fc. 
25 ffi^& 1 »£tm7K8tt£&& 11^x3^1/7?$ fflbfco IN£x^;WI£ig 

J:D, (l.lg) &mZo ZKDn&MVtM (233mg) , 4-tHP^r 
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'>StfK^^ (152 mg), hiJ7x^*7 7^> (399 mg) <Db)V2Ly 
(2mL) mmzTVi?%)U#>Mi?^)l (408 Ml/X>»ifc 650mg) &m 

5 1 : 19^5. 1 : 1 £T?^>>x>h) TJHiTrs M&tiaWLW&n 
fee ^(Dfft^^^b^b HD77> (lOmL) K*fl?bfc. 
'Jf^ATM-^ (40mg) SrCCTiDX, MUlZM IT 1 WfflB^Sa-tf 
fco M^MJ^A 10 7KM> (l.Og) SriD^., ^F^S^ii^Vifeo ^5«t 
ZfeffiVT, m*Mm\ZZ- (4-tFn^->7i-JW ^DA>f^^ (180 
10 mg), hU7xzMX7^> (399 mg) , h)PX> (2mL)£;Dq;l, 7Vi?f3 
)U^>m^^)V (40* h;PX>*jR 650mg) §iigTfTl> MT1 

7^Ttfilfc, »iXf)P-A^> (MJtTl : 19fr& 1 : 1 

15 (2mL) , r h 5 k H D 7 7 >(2aL) Oj|ft*j«l:*»l/, 2 «J&*Bfc 

fc^U^AzRM (2mL) iitfl«fW^tiBtffc. S*jg'&** 

tMcSi^, l«JtifiB6*»*T?KttK:bfc^ ffi&x^;p-T?#iaj Lfc. ill 
^;W!&Presep Dehydration tube (fn^M^ OHO tt) *JB^T|£*», j§ 
itT«iflS^ft (93m g) ^HfijgitLT#fe. 

20 MS (BSI+) 488 (M+H) 

fiTRC, ^JS0!ll~2 0 1,2 0 2 A:fei;tf2 0 3~3 4 5 T?#£>n£:ft;£- 
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TfflH&HttCfct), G P R 4 0 73'-X h ^ fcttG P R 4 0 7>^^'X h 

10 @S^1J#^ : 1 3 

Designed oligonucleotide primer to amplify DNA encoding mGPR40 
: 14 

Designed oligonucleotide primer to amplify DNA encoding mGPR40 

mvmn : 1 5 

15 Designed oligonucleotide primer to amplify DNA encoding rGPR40 

mpm^- : i 6 

Designed oligonucleotide primer to amplify DNA encoding rGPR40 

m&mn 1 7 

Designed oligonucleotide primer to amplify DNA encoding monkeyGPR40 
20 E2F0## : 1 8 

Designed oligonucleotide primer to amplify DNA encoding monkeyGPR40 

mnm^r : 1 9 

Designed oligonucleotide primer to amplify DNA encoding monkeyGPR40 
fi?JS§ : 2 0 

25 Designed oligonucleotide primer to amplify DNA encoding monkeyGPR40 
BB^J## : 2 1 

Designed oligonucleotide primer to amplify DNA encoding hamstarGPR40 
: 2 2 
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pr4 ost&wmmmBm. 

1 KfcCDfcl. 
4. 5* 




<l') 




^ £ £ 6 crafts * w b t fe j; t^ti^, x & «t z$y ittn^enz ^ 

— 9— 




5. 5£ 
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(2) %)v#*is)v^ (3) (4) c 1 _ 4 7;v^;^T^y 

mm^nx^x%^7s)vy ;i^> (5) (6) c x _ 4 

5 r;^;i/ST ; E/gi^$nx(/iT , b<i;^^;i/A ; E't';^, (7) c 2 _ 7 r;i/^ 

jW^^-^JWA^'f JU36**:J4 (8) hiJ7Ma^^>xM>^ 
T^HS (-NHS0 2 CF 3 ) T?*S»3&Bl«Btt<DSiJ. 
7. *^>$tfflt^l.S^ 




10 T**Mfefc5Uia*fc©3!l. 

9. mmm, mmmmm, trb-^x, 7vh-^, mmm&wmwm* m 
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10, ^ 




( I -1 ) 



1 2 . SB^igiC 




mA^vx^xh^mmm^ (D ap^hc^, (2) c^tji/*;!/ 

S, (3) C^T^n^v^ (4) ^D^>I?, C^eT^^l/^fe^ 
15 Ci.eT^^tfii^nT^Tfe^Ce.HTU-M. (5) C 6 _ 14 
T'J-^v'XSfcli (6) C,. 16 77^M^>'ST 1 

R a^Tk^M^-C, 
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13. ^ 




(1-2) 



5 -r. ) •v^^n^t^m^rcu^om (tc^u (0 2-i^>-4- 

[ [2- [ (5 2 -7^r.;i/-4-^ifi/U;0 ;* b=¥->] 7i 

*b^->] ^>-tf>"7*a/1>^ (ii) 2-xh^->-4- [ [3 - 
[ (5-/^;H2-7x-;V-4-tWJ;i/) ^h^] 7x-JP] ;* 
b^->] ^>^>-fU/^>m, (iii) 2-Xh^>-4- [ [4- [ (5-* 
10 ^-2-7x^-4-^/^1/) J*h3^>3 7XZJW ^ 
>-lf>^a/1>m. (iv)4- [ [4- [ ( 5 - ^ 2 - 7 4 - x3~ 

*^/U;W *Mr^l 7xr;W ^>if>^DA>^^<) . 

14. M$g| 1 3 tBfcCD'fb'&tt &r£l$ J £<Dm.<D~7u H 7 y 

n^X^-U— (CH 2 ) rr^-W 1 - (CH 2 ) m 2 - (m^cktfm 2 
«^n^tl 0&(^L 3 WHS-O-, -N (R 2 ) -S-, - 

CO-^c«-CO-N (R 3 ) R 2 ^^^^ 3 ^^^?^^^^^ 

20 tec 1 _ 6 T;M^g£*rr) -rafe^iS^i 3 tatto-fb^*. 

16. ^ 
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(I-2A) 



18. E a Z>m$tm 1 7 fS*c£>ffc;-g-^o 

19. R ie tfjkmm^ fr? R" ^7 y mM^Tfe^it^^ 1 7 CftCD^*. 

2 0. 3&##5i5$; 



15 




21. R I,a ^«^$nT^T%<fcV5c 1 _ 6 7';^;i'S, iMi3nTvvr*>«knc 
20 2 o fem©ib^. 
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2 3. R u ^Dy>gf, ~hD, #;i/#=^>\ AU^Wb^nTViTfe 

*;i/#^jvr a y - c ! _ 6 ad^ >fc $ n wrfe £ v> c x _ 
6 T;i/n^v, c 6 -i4T'J-;k c 6 _ 14 xy~;i/^->&<ktfc 7 _ 16 7e7;i/ 

10 E 2 ^^> -O-, -CH r O- -CO-, -CONH- -N (CH 
3 ) CH 2 -, -S-CH 2 -^fc«-C = C-^ 

isMi^^nCi.e 7;p*M-et^snT x % & < > 

r 1 ^E'&cktms 1 tftt«t§a^ 




15 7?» 

^R^uxv^Tfe^Viam^Ci.eT;^;^^ Radt7K^-?-r^-s 

«Nt®2 2fB«fe©ft^J. 
24. i£ 




(I -3) 



Ra 



20 §iMfcmm*£WuwT 5 &<k<^>i£>ss£, »N«tM^f t 
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feu 4-(iH-^>y>U7\/--;i/-i— nv* v*i/)i>*i>'7un>m&&ts 

2 5 . afc&g 2 4 flB*©fc£«^fctt*0:!fc©:/n H 7 y £f . 
2 6 . oP^^i^^ 





2 7 . Bftmm3t 




28. 
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(1-4) 



30. ms^^y^mx. mRfimmm<D7x.~u>&x. r i w 6 . 1 
4 r u -;i/^<k tfc x _ 6 Tjuirjvfr munz> u x ^ t & <£ 

yU;i/Sl?> E^-N (R 1 4 ) - (CH 2 ) m 2 -Sfe«-S- '(CH 2 ) m 

3 1. R^^S^S^WUTViTfecfcV^ -^T^/U;P»T*^«^2 8 
3 2. 5£ 



15 




(I-4A) 



(5£*, E ls «-N(R'*)-CH r , -CH(R")-0-*fe«-CH(R ,2 )-CH 2 - (R H R" te, 

20 ;PS*/c:««SI$tlTViTt>J;ViC 1 . 6 T;W^S^^-r*\ R 20 ftl* R 21 
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3 3. E"^-N(R u )-CH r (R u «7K^M : ?^fc«C l _ 6 T;W^S^T) . 
3 2 Bm<Dit^ 0 

5 3 4. i*SlO, 13, 2 4£fc.U2 8Bm(D<kfrmbls<fc J t(Dmi£?tfe 

&m<Dmmm*n-$--?z> z. £ £-r& g p r 4 o s^mbbsp^o 

3 6. GP R 4 0^#^ii^JcDigji©fe«e)©^#^J;r> i ^^>S^ 
10 ^b^^fflo 

3 7. GPR4 0 %V<\tt<DUft^7^}*l£fel±^<Dm.£>3:tf^mm&£Z£ 

%^>*nm u -5 z>m&<sm~r2>fc&w*m^z> z. t £#^<h-r<5 gpr4 

0 K*fT 3 U # > b\ 7 =f ~X h * fc ttT =f -7. h <D X £ U - ~ > ^ft. 
3 8. GPR4 0%b<^©gP^y^H*fe«-e©itt, ##SM3«ktf;& 

15 ^v^mb^^s^w-r^-fb^i^^-r^^^^mt-r^GPR 
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SEQUENCE LISTING 

<110> Takeda Chemical Industries, Ltd. 

<120> Modulator of Receptor Function 

<130> 3119WO0P 

<150> JP 2002-324632 

<151> 2002-11-08 

<150> JP 2003-16889 

<151> 2003-01-27 

<150> JP 2003-153986 

<151> 2003-05-30 

<160> 26 

<210> 1 

<211> 300 

<212> PRT 

<213> Mouse 

<400> 1 

Met Asp Leu Pro Pro Gin Leu Ser Phe Ala Leu Tyr Val Ser Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Leu Leu Ala He Arg Gly Ala Val Ser 

20 25 30 

His Ala Lys Leu Arg Leu Thr Pro Ser Leu Val Tyr Thr Leu His Leu 

35 40 45 

Gly Cys Ser Asp Leu Leu Leu Ala He Thr Leu Pro Leu Lys Ala Val 

50 55 " 60 

Glu Ala Leu Ala Ser Gly Ala Trp Pro Leu Pro Leu Pro Phe Cys Pro 
65 70 75 80 

Val Phe Ala Leu Ala His Phe Ala Pro Leu Tyr Ala Gly Gly Gly Phe 
85 90 95 
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Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Phe 

100 105 110 

Gly Tyr Gin Ala He Arg Arg Pro Arg Tyr Ser Trp Gly Val Cys Val 

115 120 125 

Ala He Trp Ala Leu Val Leu Cys His Leu Gly Leu Ala Leu Gly Leu 

130 135 140 

Glu Thr Ser Gly Ser Trp Leu Asp Asn Ser Thr Ser Ser Leu Gly He 
145 150 155 160 

Asn He Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Asp Ser Ala Arg Pro Ala Arg Leu Ser Phe Ser He Leu Leu Phe Phe 

180 185 190 

Leu Pro Leu Val He Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg Ala 

195 200 205 

Leu Val Arg Ser Gly Leu Ser His Lys Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Leu Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe He Asn Pro Asp Leu Gly Gly Ser 

245 250 255 

Trp Arg Lys Leu Gly Leu He Thr Gly Ala Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Thr Gly Pro Gly Arg Gly Thr He 

275 280 285 

Cys Val Thr Arg Thr Gin Arg Gly Thr lie Gin Lys 
290 295 300 

<210> 2 
<211> 900 
<212> DNA 
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<213> Mouse 
<400> 2 

atggacctgc ccccacagct ctccttcgct ctctatgtat ctgcctttgc gctgggcttt 60 
ccattgaact tgttagccat ccgaggcgca gtgtcccacg ctaaactgcg actcactccc 120 
agcttggtct acactctcca tctgggctgc tctgatctcc tactggccat cactctgccc 180 
ctgaaggctg tggaggccct ggcttctgga gcctggcccc tgccgctccc cttctgccca 240 
gtctttgcct tggcccactt tgctcccctc tacgcaggcg gaggcttcct agctgctctc 300 
agcgctggcc gctacctggg ggctgccttc cccttcgggt accaagccat ccggaggccc 360 
cgctattcct ggggtgtgtg tgtggctata tgggcccttg tcctctgcca cctggggctg 420 
gcccttggct tggagacttc cggaagctgg ctggacaaca gtaccagttc cctgggcatc 480 
aacatacccg tgaatggctc cccggtctgc ctggaagcct gggatcccga ctctgcccgc 540 
cctgcccgtc tcagtttctc cattctgctc t.tctttctgc ccttggtcat cactgccttc 600 
tgctatgtgg gctgcctccg ggccctggtg cgctcaggcc tgagccacaa acggaagctc 660 
agggcagctt gggtggccgg aggcgctctc ctcacactcc tgctctgcct ggggccctat 720 
aatgcctcca atgtggctag tttcataaac ccggacctag gaggctcctg gaggaagttg 780 
ggactcatca caggggcctg gagtgtggta ctcaacccac tggtcactgg ctacttggga 840 
acaggtcctg gacggggaac aatatgtgtg acgaggactc aaagaggaac aattcagaag 900 
<210> 3 
<211> 300 
<212> PRT 
<213> Rat 
<400> 3 

Met Asp Leu Pro Pro Gin Leu Ser Phe Ala Leu Tyr Val Ser Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Leu Leu Ala He Arg Gly Ala Val Ser 

20 25 30 

His Ala Lys Leu Arg Leu Thr Pro Ser Leu Val Tyr Thr Leu His Leu 

35 40 45 

Ala Cys Ser Asp Leu Leu Leu Ala lie Thr Leu Pro Leu Lys Ala Val 
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50 55 60 

Glu Ala Leu Ala Ser Gly Val Trp Pro Leu Pro Leu Pro Phe Cys Pro 
65 70 75 80 

Val Phe Ala Leu Ala His Phe Ala Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Phe 

100 105 110 

Gly Tyr Gin Ala He Arg Arg Pro Cys Tyr Ser Trp Gly Val Cys Val 

115 120 125 

Ala He Trp Ala Leu Val Leu Cys His Leu Gly Leu Ala Leu Gly Leu 

130 135 140 

Glu Ala Pro Arg Gly Trp Val Asp Asn Thr Thr Ser Ser Leu Gly He 
145 150 155 160 

Asn He Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Asp Ser Ala Arg Pro Ala Arg Leu Ser Phe Ser He Leu Leu Phe Phe 

180 185 190 

Leu Pro Leu Val lie Thr Ala Phe Cys Tyr Val. Gly. Cys Leu Arg Ala 

195 200 205 

Leu Val His Ser Gly Leu Ser His Lys Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Leu Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe He Asn Pro Asp Leu Glu Gly Ser 

245 250 255 

Trp Arg Lys Leu Gly Leu He Thr Gly Ala Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Thr Gly Pro Gly Gin Gly Thr He 
275 280 285 
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Cys Val Thr Arg Thr Pro Arg Gly Thr He Gin Lys 
290 295 300 

<210> 4 
<211> 900 
<212> DNA 
<213> Rat 
<400> 4 

atggacctgc ccccacagct ctccttcgct ctctatgtat cagcctttgc actaggcttt 60 
ccattgaact tgttagccat ccgaggtgca gtgtcccacg cgaaactgcg actcaccccc 120 
agcttggtct acactctcca tttggcctgc tctgacctcc tactggccat caccctgccc 180 
ctgaaggctg tggaggccct ggcttctggg gtctggcccc tgccactccc cttctgccca 240 
gtctttgcct tggcccactt tgcgcccctc tatgcaggtg gaggcttcct ggctgctctc 300 
agtgctggcc gctacctggg agctgccttc ccctttggat accaagccat ccggaggccc 360 
tgctattcct ggggtgtgtg tgtggctata tgggcccttg tcctttgcca cctgggactg 420 
gctcttggct tggaggctcc cagaggctgg gtggataaca ccaccagttc cctgggcatc 480 
aacatacccg tgaatggctc cccggtctgc ctggaagcgt gggatcctga ctctgcccgc 540 
cctgcccgac tcagtttctc gattctgctc ttctttctgc ccttggitat cactgctttc 600 
tgctatgtgg gctgcctccg ggccctggtg cactcgggcc tgagccacaa acggaagctc 660 
agggcagctt gggtggctgg aggagcactt ctcacactcc tgctctgcct ggggccctat 720 
aatgcttcca atgtggctag tttcataaac ccggacttag aaggctcctg gaggaagttg 780 
gggctcatca caggagcctg gagtgtggtg ctcaacccac tggtcactgg ctacttggga 840 
acaggtcctg gacaggggac aatatgtgtg accaggactc caagagggac aattcagaag 900 
<210> 5 
<211> 300 
<212> PRT 
<213> Human 
<400> 5 

Met Asp Leu Pro Pro Gin Leu Ser Phe Gly Leu Tyr Val Ala Ala Phe 
5 10 15 
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Ala Leu Gly Phe Pro Leu Asn Val Leu Ala lie Arg Gly Ala Thr Ala 

20 25 30 

His Ala Arg Leu Arg Leu Thr Pro Ser Leu Val Tyr Ala Leu Asn Leu 

35 40 45 

Gly Cys Ser Asp Leu Leu Leu Thr Val Ser Leu Pro Leu Lys Ala Val 

50 55 60 

Glu Ala Leu Ala Ser Gly Ala Trp Pro Leu Pro Ala Ser Leu Cys Pro 
65 70 75 80 

Val Phe Ala Val Ala His Phe Phe Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Leu 

100 105 110 

Gly Tyr Gin Ala Phe Arg Arg Pro Cys Tyr Ser Trp Gly Val Cys Ala 

115 120 125 

Ala lie Trp Ala Leu Val Leu Cys His Leu Gly Leu Val Phe Gly Leu 

130 135 140 

Glu Ala Pro Gly Gly Trp Leu Asp His Ser Asn Thr Ser Leu Gly He 
145 150 155 160 

Asn Thr Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Ala Ser Ala Gly Pro Ala Arg Phe Ser Leu Ser Leu Leu Leu Phe Phe 

180 185 190 

Leu Pro Leu Ala He Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg Ala 

195 200 205 

Leu Ala Arg Ser Gly Leu Thr His Arg Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Val Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe Leu Tyr Pro Asn Leu Gly Gly Ser 
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245 250 255 

Trp Arg Lys Leu Gly Leu He Thr Gly Ala Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Arg Gly Pro Gly Leu Lys Thr Val 

275 280 285 

Cys Ala Ala Arg Thr Gin Gly Gly Lys Ser Gin Lys 
290 295 300 

<210> 6 
<211> 900 
<212> DNA 
<213> Human ' 
<400> 6 

atggacctgc ccccgcagct ctccttcggc ctctatgtgg ccgcctttgc gctgggcttc 60 
ccgctcaacg tcctggccat ccgaggcgcg acggcccacg cccggctccg tctcacccct 120 
agcctggtct acgccctgaa cctgggctgc tccgacctgc tgctgacagt ctctctgccc 180 
ctgaaggcgg tggaggcgct agcctccggg gcctggcctc tgccggcctc gctgtgcccc 240 
gtcttcgcgg tggcccactt cttcccactc tatgccggcg ggggcttcct ggccgccctg 300 
agtgcaggcc gctacctggg agcagccttc cccttgggct accaagcctt ccggaggccg 360 
tgctattcct ggggggtgtg cgcggccatc tgggccctcg tcctgtgtca cctgggtctg 420 
gtctttgggt tggaggctcc aggaggctgg ctggaccaca gcaacacctc cctgggcatc 480 
aacacaccgg tcaacggclc tccggtctgc ctggaggcct gggacccggc ctctgccggc 540 
ccggcccgct tcagcctctc tctcctgctc ttttttctgc ccttggccat cacagccttc 600 
tgctacgtgg gctgcctccg ggcactggcc cgctccggcc tgacgcacag gcggaagctg 660 
cgggccgcct gggtggccgg cggggccctc ctcacgctgc tgctctgcgt aggaccctac 720 
aacgcctcca acgtggccag cttcctgtac cccaatctag gaggctcctg gcggaagctg 780 
gggctcatca cgggtgcctg gagtgtggtg cttaatccgc tggtgaccgg ttacttggga 840 
aggggtcctg gcctgaagac agtgtgtgcg gcaagaacgc aagggggcaa gtcccagaag 900 
<210> 7 
<211> 300 
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<212> PRT 
<213> Monkey 
<400> 7 

Met Asp Leu Pro Pro Gin Leu Ser Phe Ala Leu Tyr Val Ala Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Val Leu Ala He Arg Gly Ala Arg Ala 

20 25 30 

His Ala Arg Arg Arg Leu Thr Pro Ser Leu Val Tyr Ala Leu Asn Leu 

35 40 45 

Gly Cys Ser Asp Leu Leu Leu Thr Val Ser Leu Pro Leu Lys Ala Val 

50 55 60 

Glu Ala Leu Ala Ser Gly Ala Trp Pro Leu Pro Ala Ser Leu Cys Pro 
65 70 75 80 

Val Phe Gly Val Ala His Phe Ala Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Leu 

100 105 110 

Gly Tyr Gin Ala Phe Arg Arg Pro Cys Tyr Ser Trp Gly Val Cys Ala 

115 120 125 

Ala He Trp Ala Leu Val Leu Cys His Leu Gly Leu Val Phe Yal Leu 

130 135 140 

Glu Ala Pro Gly Gly Trp Leu Asp His Ser Asn Thr Ser Leu Gly He 
145 150 155 160 

Asn Thr Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Ala Ser Ala Gly Pro Ala Arg Phe Ser Leu Ser Leu Leu Leu Phe Phe 

180 185 190 

Leu Pro Leu Ala lie Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg. Ala 
195 200 205 
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Leu Ala His Ser Gly Lea Thr Kis Arg Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Val Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe Leu Asn Pro Asn Leu Gly Gly Ser 

245 250 255 

Trp Arg Lys Leu Gly Leu lie Thr Gly Ala Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Arg Gly Pro Gly Leu Lys Thr Val 

275 280 285 

Cys Ala Ala Arg Thr Gin Gly Ser Thr Ser Gin Lys 

290 295 300 

<210> 8 
<211> 900 
<212> DNA 
<213> Monkey 
<400> 8 

atggacctgc ccccgcagct ctcctttgcc ctctatgtgg cggcctttgc gctgggcttc 60 
ccgctcaacg tcctggccat ccgaggggcg agggcccacg cccggcgccg tctcaccccc 120 
agectggtet acgccctgaa cctgggctgc tccgacctgt tgctgacagt ctccctgccc 180 
ctgaaggegg tggaggeget ggcctccggg gcctggcctc tgccggcctc actgtgccct 240 
gtcttcgggg tggcccactt tgctccactc tatgeeggeg ggggcttcct ggccgccctg 300 
agtgcaggcc gctacctggg agcggccttc cccttgggct accaagcctt ccggaggccg 360 
tgetattect ggggggtgtg tgcggccatc tgggccctcg tcctgtgtca cctgggtctg 420 
gtctttgtgt tggaggctcc gggaggctgg ctggaccaca gcaacacctc actgggcatc 480 
aacacaccgg tcaacggctc tcccgtctgc ctggaggcct gggacccggc ctctgccggc 540 
ccggcccgct tcagcctctc tctcctgctt tttttcctgc ccttggccat cacagccttc 600 
tgctacgtgg gctgcctccg ggcactggcc cactccggcc tgacccacag gcggaagctg 660 
agggccgcct gggtagcegg cggggccctc ctcacgctgc tgctctgcgt aggaccctac 720 
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aacgcctcca atgtggccag ctttctgaac cccaatctgg gaggctcctg gcggaagctg 780 
gggctcatca cgggtgcctg gagtgtggtg ctcaacccgc tggtgaccgg ttacttggga 840 
aggggtcctg gcctgaagac agtgtgtgcg gcaagaacgc aagggagcac gtcccagaag 900 
<210> 9 
<211> 300 
<212> PRT 
<213> Hams tar 
<400> 9 

Met Ala Leu Ser Pro Gin Leu Phe Phe Ala Leu Tyr Val Ser Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Leu Leu Ala He Arg Gly Ala Val Ala 

20 25 30 

Arg Ala Arg Leu Arg Leu Thr Pro Asn Leu Val Tyr Thr Leu His Leu 

35 40 45 

Ala Cys Ser Asp Leu Leu Leu Ala He Thr Leu Pro Val Lys Ala Val 

50 55 60 

Glu Ala Leu Ala Ser Gly Ala Trp Pro Leu Pro Leu Pro Leu Cys Pro 
65 70 75 80 

Val Phe Val Leu Val His Phe Ala Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Phe 

100 105 110 

Gly Tyr Gin Ala Val Arg Arg Pro Arg Tyr Ser Trp Gly Val Cys Val 

115 120 125 

Ala lie Trp Ala Leu Val Leu Cys His Met Gly Leu Val Leu Gly Leu 

130 135 140 

Glu Ala Pro Gly Gly Trp Leu Asn Thr Thr Ser Ser Ser Leu Gly He 
145 150 155 160 

Asn Thr Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro . 
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165 170 175 

Asn Ser Ala Arg Pro Ala Arg Leu Ser Phe Ser He Leu Leu Phe Phe 

180 185 190 

Val Pro Leu Val He Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg Ala 

195 200 205 

Leu Ala His Ser Gly Leu Ser His Lys Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Ala Ala Gly Gly Ala Phe Leu Thr Leu Leu Leu Cys Leu Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe Val Asn Pro Asp Leu Gly Gly Ser 

245 250 255 

Trp Arg Lys Leu Gly Leu He Thr Gly Ser Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Ala Ser Pro Gly Arg Gly Thr Val 

275 280 285 

Cys Thr Thr Arg Thr Gin Gly Gly Thr He Gin Lys 
290 295 300 

<210> 10 
<211> 900 
<212> DNA 
<213> Haras tar 
<400> 10 

atggccctgt ctccccaact cttcttcgcc ctctatgtgt ctgccttcgc gctgggcttc 60 
ccgctgaacc tgttggccat ccgaggcgcc gtggcccgtg caaggctgcg gctcaccccc 120 
aacctggtct atacactcca cctggcctgc tctgacctgc tcctggccat cacgctaccc 180 
gtgaaggccg tggaggccct ggcttctggg gcctggcccc tgccgctccc cttgtgccct 240 
gtctttgtct tggtgcactt cgccccactc tatgcgggcg gaggcttcct ggcggctctc 300 
agtgctggcc gctacctggg ggctgccttc cccttcgggt accaagccgt tcggcggccc 360 
cgctactcct ggggcgtgtg tgtggctata tgggcccttg tcctctgcca catggggctg 420 
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gtcctcggct tggaggctcc cggaggctgg ctgaacacca ccagcagctc cctgggaatc 480 
aacacaccgg tgaatggttc cccggtgtgc ctggaagcct gggatcccaa ctctgcccgg 540 
cctgcccgcc tcagtttctc catcctgctc ttcttcgtgc ccctggtcat caccgccttc 600 
tgctacgtgg gctgcctgcg ggctctggcc cactcgggcc tgagccacaa acggaagctc 660 
agggcagcct gggcggccgg aggggccttt ctcacactcc tgctctgctt ggggccctac 720 
aatgcctcca atgtggcgag tttcgiaaac ccggacctgg gaggctcctg gaggaagctg 780 
gggctcatca cagggtcctg gagtgtggta ctcaacccgc tggtcaccgg ttacttggga 840 
gcaagtcctg gccgagggac agtatgtacg acaaggactc aaggaggaac aattcagaag 900 
<210> 11 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 11 

cgtcgacccg gcggccccat ggacctgccc ccg 33 
<210> 12 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 12 

catcgattag cagtggcgtt acttctggga ctt 33 
<210> 13 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding mGRP40 
<400> 13 
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gtcgaccacc atggacctgc ceccacagct ctccttcgct c 41 
<210> 14 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding mGRP40 
<400> 14 

actagtctac ttctgaattg ttcctctttg agtcctcg 38 
<2i0> 15 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding rGRP40 
<400> 15 

gtcgaccacc atggacctgc ceccacagct ctccttcgct c 41 
<210> 16 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding rGRP40 
<400> 16 

actagtctac ttctgaattg tccctcttgg agtcctgg 38 
<210> 17 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding monkeyGRP40 
<400> 17 

tttctctgtg ggcctcgttt cctc 24 
<210> 18 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding monkeyGRP40 
<400> 18 

cgtgctctgg ctcggtgctc etc 23 
<210> 19 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding monkeyGRP40 
<400> 19 

ggcctcgttt cctccctgat 20 
<210> 20 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding monkeyGRP40 
<400> 20 

gccctcctgc cccatgctcc ttcc 24 
<210> 21 



WO 2004/041266 

15/16 

<211> 33 

<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 21 

gtcgacgacg agaggcaccc actcggcccc atg 
<210> 22 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 22 

gctagcctac ttctgaattg ttcctccttg agt 
<210> 23 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> n stands for deoxy ribothymidine 
<400> 23 

cgccaguugu gacauucuun n 21 
<210> 24 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> n stands for deoxy ribothymidine 
<400> 24 

nngcggucaa cacuguaaga a 21 
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<210> 25 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> n stands for deoxy ribothymidine 
<400> 25 

cuuguuagcc auccgaggcn n 21 
<210> 26 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> n stands for deoxy ribothymidine 
<400> 26 

nngaacaatc ggtaggctcc g 21 
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1. Claims Nos.: 3 5 

because they relate to subject matter not required to be searched by this Authority, namely: 
This claim pertains to methods for treatment of the human body by 
surgery or therapy, as well as diagnostic methods. 

2. Eg) Claims Nos.:l-12, 28-31, 36-38 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 

See the extra sheet . 



3. | | Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 
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claims. 

2 * CZI ^ aU se^tebfe claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4, No required additional search fees were timely paid by the applicant Consequently, this international search report is 

restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 
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Claim 1 relates to a GPR40 receptor function controlling agent which 
contains as the active ingredient a compound "having an aromatic ring 
and a group capable of releasing a cation". Although there are a great 
number of compounds "having an aromatic ring and a group capable of 
releasing a cation", only part of such compounds are disclosed in the 
meaning within PCT Article 5 and thus this claim is not fully supported 
in the meaning within PCT Article 6. The same applies to claims 2 to 
9 depending on claim 1, though the compounds are slightly specified in 
claims 2 to 7 . Although inventions using compounds "having an aromatic 
ring and a group capable of releasing a cation" are described in claims 
36 to 38, only part of such compounds are disclosed in the meaning within 
PCT Article 5 and thus these claims are not fully supported in the meaning 
within PCT Article 6 too. 

Although claim 10 relates to a compound of the general formula (1-1) , 
Xa in this general formula is specified as "a spacer other than an alkylene 
group" and, therefore, involves a great number of compounds. (In other 
words, the compound is specified by nothing but the partial structure 
alone) . However, only part of such compounds are disclosed in the meaning 
within PCT Article 5 and thus this claim is not fully supported in the 
meaning within PCT Article 6. The same applies to claims 11 and 12 
depending on claim 1 0 , though the compounds are slightly specified therein . 
The description on "spacer" is given in claim 28 too and only part of 
such compounds are disclosed in the meaning within PCT Article 5 and 
thus this claim is not fully supported in the meaning within PCT Article 
6. 
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on the assumption of relating to the compounds specifically cited in 
the description. Concerning Xa in the general formula (1-1) in claims 
10 to 12, the search was made on the compounds wherein Xa is specifically 
cited in the description. Concerning E 1 in the general formula (1-4) 
in claims 28 to 31, the search was made on the compounds wherein E 1 is 
specifically cited in the description. The remaining claims were 
completely searched. 
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